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ABSTRACT
This special edition of Current Issues in Emerging eLearning comprises new
empirical research focused on strategies for implementing and scaling
personalized and adaptive courseware solutions. A special call for studies related
to adaptive courseware implementation was announced broadly.
The Personalized Learning Consortium (PLC) at the Association of Public
and Land-grant Universities (APLU) was solicited for research originating from
institutions who participated in a postsecondary success initiative funded by the
Bill & Melinda Gates Foundation. As evidenced in the research in this edition,
high-enrollment foundation or gateway courses are of particular interest for
pioneering initiatives regarding adaptive courses, given these courses have been
identified as obstacles to degree completion.
The research studies in this special edition share findings from five
institutional implementations of adaptive courseware solutions and one additional
study delves into motivations that drive faculty members to adopt adaptive
learning technologies. The findings are particularly valuable for institutions
currently implementing a digital courseware platform who may be stymied by
barriers to adoption addressed in this research. Similarly, this special edition
offers significant findings to institutions planning an implementation and seeking
strategic advantage through access to peer-reviewed research.
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FOREWORD: LEVERAGING ADAPTIVE
COURSEWARE AND ADAPTIVE LEARNING
Noreen Barajas-Murphy, Ed.D. – CIEE Guest Editor

This special edition of Current Issues in Emerging eLearning comprises new
empirical research focused on strategies for implementing and scaling
personalized and adaptive courseware solutions. A special call for studies related
to adaptive courseware implementation was announced broadly.
The Personalized Learning Consortium (PLC) at the Association of Public
and Land-grant Universities (APLU) was solicited for research originating from
institutions who participated in a postsecondary success initiative funded by the
Bill & Melinda Gates Foundation. This expansive initiative aspires to increase the
success rate of disadvantaged undergraduate college students by using next
generation digital courseware. In this context, next generation digital courseware
is defined as those digital learning platforms developed to personalize instruction
based on mastery learning principles and learning science. As evidenced in the
research in this edition, high-enrollment foundation or gateway courses are of
particular interest for pioneering initiatives regarding adaptive courses, given
these courses have been identified as obstacles to degree completion.
The research studies in this special edition share findings from five
institutional implementations of adaptive courseware solutions and one additional
study delves into motivations that drive faculty members to adopt adaptive
learning technologies. The findings are particularly valuable for institutions
currently implementing a digital courseware platform who may be stymied by
barriers to adoption addressed in this research. Similarly, this special edition
offers significant findings to institutions planning an implementation and seeking
strategic advantage through access to peer-reviewed research.
The edition opens with two studies that focus on the functionality of a
courseware solution selected for wide-spread adoption at grant-funded
institutions. In the first paper, “Adaptive Learning Courseware as a Tool to Build
Foundational Content Mastery: Evidence from Principles of Microeconomics,”
Gebhardt (2018) -- formerly of the University of Colorado Boulder -- studies
content mastery through embedded assessments and adaptive remediation.
Freshman and sophomore students in Principles of Microeconomics, a large
enrollment, foundation course, at Colorado State University were given adaptive
learning assignments related to textbook content throughout the semester. The
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adopted platform, LearnSmart by McGraw-Hill Education, advances the learner
to content mastery in each assignment by continually reassessing the learner’s
progress, identifying gaps in the learner’s knowledge. The adaptive platform then
determines the subsequent content based mastery or the need for remediation,
thereby personalizing the learning for each student. Notably, this system does not
allow for substantive instructor customization. Gebhardt provides a
comprehensive discussion of the range of adaptive courseware features,
comparting courseware that can be customized to those developed by the
courseware, as relatively closed systems. Gebhart’s article opens this special
issue because the article provides an exceptional entry point for readers interested
in the nuanced subsets of personalized learning platforms.
In “A Preliminary Examination of Adaptive Case Studies in Nursing
Pathophysiology,” authors Hinkle and Moskal (2018) similarly focus on the
functionality of adaptive platforms. While the Gephardt research relies on a
courseware platform with authored content, the case study by Hinkle and Moskal
tracks an adaptive courseware pilot to customize content for their own
institution’s nursing pathophysiology program. The Realizeit platform was
implemented at University of Central Florida (UCF) as an adaptive learning
platform shell which allows faculty to create content and assessments that the
leverage pre-programmed adaptive algorithms. In this pilot, the authors assess the
platform, Realizeit, to determine if the tool delivers on the promise to provide
unlimited, unique case studies using parameters authored by the instructor. The
authors emphasize the value of case studies in nursing because such studies allow
students to analyze clinical problems based on real-life scenarios. The authors
report that, in traditional nursing curricula, static case studies put students who
need remediation at a significant disadvantage. For students who elect to revisit
and practice, adaptive courseware provides content adapted using instructor
designed variables. Nursing students in this pilot received unique case studies
based on content they elected to practice. The Hinkle and Moskal study includes a
complete explanation of how UCF supports the adoption of a platform that relies
on faculty to provide content, assessments, and the associations that establish the
learning pathways.
The next four research studies provide a range of solutions to one of the
most significant identified barriers to scaling the use of courseware, faculty
adoption. This section begins with a longitudinal study of faculty technology
adoption at a large research institution. In “Passing the Baton: Digital Literacy
and Sustained Implementation of eLearning Technologies,” Herckis (2018
incorporates ethnographic methods, material analyses, a survey of faculty, and a
series of semi-structured interviews over two phases of the study. Herckis creates
an empathetic profile of tenure track faculty. This immersive paper addresses the
2

threat to educator autonomy and documents how concepts of academic freedom
are expressed through independent use of digital learning solutions. Herckis
establishes that a digitally literate faculty members are more likely to possess the
resilience to select and sustain implementation of tools independently in their own
coursework using a professional network for support. Within this thorough
exploration of the motivations that drive faculty to adopt digital learning tools at
one institution, the reader will gain insight regarding the role professional
networks and commercial resources play in adoption.
The study, “APLU Adaptive Courseware Grant, a case study:
Implementation at the University of Mississippi, O’Sullivan (2018),” applies
change management theory to the process of scaling a solution across a large
campus. It is noteworthy that this implementation included multiple platform
options for programs and departments to choose rather than the adoption of a
single platform for use throughout the entire institution. This paper tracks the
process of establishing a faculty-focused approach and the resulting analysis of
stakeholder relationships that supported successful implementation over the three
year period of the research study. Faculty, department leads, students and vendors
are identified as essential stakeholders. O’Sullivan continues with an in-depth
examination of the deficiencies and shortfalls in the implementation plan and
offers a wide-ranging series of recommendations. Faculty autonomy is once again
addressed, though O’Sullivan places faculty autonomy in the context of the
positive role played by vendors in implementing digital courseware solutions
effectively.
A regionally proximate study in this special issue, titled “Adaptable
Selectivity: A Case Study In Evaluating And Selecting Adaptive Learning
Courseware At Georgia State University” (Tesene, 2018), documents the
inclusion of faculty input during the selection process of a courseware solution.
The study describes Georgia State’s centralized approach to the first year of grant
funded courseware adoption, which provides a roadmap to the assessment of
platform capabilities through the use and adaption of the Courseware in Context
(CWiC) framework. The CWiC Framework, developed by Tyton Partners,
comprises four components: A Product Taxonomy, a Research Collection, a
Course-Level Implementation Guide, and an Institutional-Level Implementation
Guide (CWiC, 2016). Use of this framework enables institutional stakeholders to
understand the differences among platform options by comparing functional
capabilities, allowing stakeholders to reach informed selections. This study
highlights to value of intentionality. Faculty inclusion in the pilot process
provides a model for institutions seeking to select courseware solutions while
addressing known barriers to faculty buy-in.
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In the final study, “Achieving a Scaled Implementation of Adaptive
Learning through Faculty Engagement: A Case Study,” Johnson and Zone (2018),
similarly focus on the central role of the faculty member in assuring that an
adaptive learning platform is used optimally to inform teaching practices and to
guide student interventions. Of particular significance, this study was conducted
at Colorado Technical University (CTU), an open enrollment institution that
serves a non-traditional student population. Programs at CTU are offered in
career-focused disciplines including engineering, computer science, healthcare
management, business and management, criminal justice, information technology
and nursing. The open enrollment policy at CTU and the non-traditional student
population of the institution motivated leaders to seek solutions to better meet the
needs of their adult learners. This study tracks the selection of a personalized
courseware solution for online programming and outlines the six-year expansion
of faculty support that lead to scaling this solution across multiple disciplines.
What began as a single faculty training program evolved to an exemplary model
of sustained faculty support informed by dashboard data, student feedback and the
expertise of an instructional design team.
It is our hope that the compilation of research studies in this special
edition of Current Issues in eLearning (CIEE) informs institutions seeking to
adopt and scale personalized and adaptive courseware solutions. Some of the
articles focus on the functionality of adaptive and personalized courseware
solutions while others provide insight into overcoming know barriers to adoption,
especially those barriers related to faculty buy-in. Authors from these papers
provide strategic leaders insight while indicating the persistent need for research
that leverages analytics to determine student progress towards mastery, and to
improve student outcomes.
Personalized Learning Consortium
Association of Public and Land-grant Universities (APLU) is a research, policy,
and advocacy organization dedicated to strengthening and advancing the work of
public universities in the U.S., Canada, and Mexico. With a membership of 238
public research universities, land-grant institutions, state university systems, and
affiliated organizations, APLU's agenda is to build on three pillars: increasing
degree completion and academic success; advancing scientific research;
expanding engagement. APLU’s membership includes 23 Historically Black
Colleges and Universities, 17 Hispanic Serving Institutions (HSIs), and 27
Emerging HSIs (between 15 and 24 percent Latino population). APLU
institutions serve a large number of low income and disadvantaged students,
including over 1 million Pell grant recipients and over 1 million students of color.
In addition, APLU represents five related higher education organizations,
4

including the American Indian Higher Education Consortium (AIHEC), which
serves the interests of the nation’s 33 American Indian land-grant colleges.
The Personalized Learning Consortium (PLC) at APLU offers
participating institutions a robust strategy for understanding, implementing and
scaling the use of technologies designed to personalize and improve the education
experience. The Consortium emerged from an APLU project funded by the Bill &
Melinda Gates Foundation, and it currently operates under the aegis of APLU as a
separate dues-funded activity which serves member institutions from a national
office that carries out important functions
including: analyses of trends in
student success enablement; vendor engagement; piloting adaptive learning
technologies; sharing learning data. PLC membership positions universities to
better capture the enormous economies of scale inherent in information
technology and improve learning for students while containing costs.

5
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ADAPTIVE LEARNING COURSEWARE AS A TOOL TO
BUILD FOUNDATIONAL CONTENT MASTERY:
EVIDENCE FROM PRINCIPLES OF MICROECONOMICS
Dr. Karen Gebhardt University of Colorado Boulder

ABSTRACT
Adaptive courseware has the potential to increase content mastery through
assessment and personalized remediation. In this study, content mastery is
determined by assessment items developed in alignment to learning outcomes
using Bloom’s Taxonomy. This study tracks freshmen and sophomore students
enrolled in the foundations course, Principles of Microeconomics at Colorado
State University. The researcher finds that students who complete adaptive
assignments show higher mastery on formative assessments.

KEYWORDS
Adaptive learning, adaptive learning courseware

ADAPTIVE LEARNING COURSEWARE AS A TOOL TO
BUILD FOUNDATIONAL CONTENT MASTERY:
EVIDENCE FROM PRINCIPLES OF MICROECONOMICS
Dr. Karen Gebhardt University of Colorado Boulder
INTRODUCTION
Across higher education, there has been a call to find “ways to decrease costs
while delivering high quality education to an expanded and more diverse student
body… (APLU, 2016a).” This recognition of the importance of teaching, while at
the same time acknowledging that teachers are expensive, demands that higher
education embrace new models for learning. One model for learning that appears
to promise improvements within this “iron triangle” of quality, cost, and access is
adaptive learning. Adaptive learning is an approach for personalized learning
which moves learning away from a “one-size fits all” to meeting the needs of each
learner (Tyton Partners, 2013). Adaptive learning courseware is recognized as
having the potential to make a difference in student outcomes by making
personalized learning scalable.
Adaptive learning courseware is technology that requires students to
master the same learning objectives, but the order and timing of content is
determined by the adaptive software engine that assesses the student’s
performance on a number of factors and then guides the student through the
course content. Adaptive courseware has been available for more than a decade
(e.g., ALEKS for mathematics) but recently is expanding to other disciplines
(e.g., economics, foreign languages, business, anatomy and physiology) and is
used across all levels of education including K-12 (McCarthy, Schauer, & Joint
2017), higher education, and professional development (Sharma & Szostak, 2018).
The sophistication required for the adaptive software has resulted in this
courseware most often being available from educational technology vendors
and/or publishers. There are two general types of adaptive courseware: (1)
courseware where an instructor can author content within a provided adaptive
delivery method (i.e., instructor-authored content), and (2) courseware from
publishers or other vendors who provide the content as well as the adaptive
delivery method, often affiliated with a particular textbook (i.e., publisherauthored content). Examples of platform providers that allow instructor-authored
content include Cerego, CogBooks, Knewton, LoudCloud, Realizeit and Smart
Sparrow, among others. Publishers reinventing themselves as educational
technology companies, with adaptive learning often taking the lead, include
Cengage (Difference Engine by Learning Objects), McGraw-Hill Education
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(LearnSmart, ALEKS), Pearson (MyLab and Mastering), and John Wiley & Sons
(WileyPLUS with ORION), among others. Within these courseware, there is
significant variability of how much content can be customized, algorithm, and
depth of coverage. For example, LearnSmart does not allow any instructorauthored content but does allow some customization through the selection of
learning topics and average length of assignment. Realizit, as a comparison,
enables a much higher level of customization by allowing instructor-authored
content. The adaptive algorithms also vary between courseware, many of which
are proprietary and therefore unobservable. Depth of coverage can also vary
across courseware where some courseware emphasize foundational learning
objectives at the bottom of Bloom’s taxonomy and other courseware involve
higher levels of Bloom’s more frequently. Bloom’s taxonomy is used to classify
educational learning objectives, where at a lower-level on the taxonomy, students
define, identify, or explain concepts and at a higher-level, students calculate,
implement, or solve problems (Anderson & Krathwohl, 2001). Regardless of
overall depth of coverage, as the student progresses through the assignment, the
courseware will vary depth of coverage among levels of the taxonomy.
Adaptive learning courseware is a technology that is seen as having the
potential to improve educational outcomes. A recent poll of college and university
presidents shows that a majority of the survey’s respondents (66%) see potential
in adaptive learning to make a “positive impact on higher education” (Lederman,
2013). Additionally, major organizations have backed research related to adaptive
courseware. For example, the Bill & Melinda Gates Foundation initiated in 2013
the Adaptive Learning Market Acceleration Program (ALMAP) to advance
evidence-based understanding of how adaptive learning technologies could
improve opportunities for low-income adults to learn and to complete
postsecondary credentials (SRI Education, 2016). The Association of Public and
Land-Grant Universities (APLU) founded the Personalized Learning Consortium,
also in 2013, to facilitate public universities to exchange information about
personalized learning technologies, such as adaptive learning courseware, that
will improve student success (APLU, 2016b). Additionally, adaptive learning has
been highlighted in popular media outlets such as Slate (Oremus, 2015), Forbes
(Ingham, 2015), and the New York Times (NYT, 2016; Gabriel & Richtel, 2011)
as well as not-for-profit educational organizations, such as EDUCAUSE, as a
“Top 10” Strategic Technology for 2016 (Grajek, 2016).
Despite the enthusiasm for the technology, relatively few studies have
been conducted to determine the impact of the adoption and use of adaptive
courseware on student outcomes with varying results. The broad ALMAP study
included 14 higher education institutions and 23 courses ranging from 15 gateway
general education courses (economics included) and 7 developmental education

8

courses. Results from this study were mixed and indicate that some courses using
adaptive courseware resulted in slightly higher course grades but the majority had
no discernible impact on overall course grades, the odds of successfully
completing a course were not affected using adaptive courseware, but in seven
controlled side-by-side comparisons of scores on common learning assessments
(i.e., exams), the average impact of was modest but significantly positive (SRI
Education, 2016). Some studies show that adaptive courseware show no impact
on outcomes. For example, Murray and Pérez (2015) in a study related to a digital
literacy course found that student learning, measured by two examinations, did
not vary significantly across the sections when comparing an adaptive learning
versus a more traditional quiz method as a mode of instructional delivery and
assessment. Griff and Matter (2013) found no significant improvement on
posttests relative to pretests, grade distributions and retention between sections
using only adaptive learning courseware or online quizzes of equal length in time
to complete in an undergraduate anatomy and physiology courses at six schools.
Other studies show a positive impact. Results from a study evaluating the
effectiveness of ALEKS (an adaptive learning courseware) in college algebra
courses showed that the students using the courseware outperformed students not
using the courseware on a comprehensive final exam (Hagerty & Smith, 2005).
McGraw-Hill Higher Education (MHHE) conducted independent effectiveness
studies for their adaptive learning courseware (LearnSmart) and results from
seven studies related to various courses and a study of nearly 700 students
studying anatomy and physiology at six distinct institutions indicated that the use
of adaptive courseware improved exam scores, course grades, and retention
(MHHE, 2015).
Adaptive learning courseware tends to be self-paced, is often graded based
on completion, allows for flexibility in the timing of completion, and frequently
includes features to improve metacognitive awareness. This courseware is a
different way for students to interact with course material. Research that simply
compares grade outcomes between courses that use quizzes versus courses that
use adaptive learning do not provide a deep understanding of the strengths and
limitations of the adaptive courseware. Because of the unique characteristics of
adaptive courseware, using this tool can lead to higher levels of content mastery
by allowing the student to take a variety of paths, focusing student effort towards
content not mastered, and requiring the student to keep working, often within
more foundational learning objectives, until mastery is demonstrated. This
research explores the idea that rather than replacing alternative forms of
assessment, adaptive courseware is better thought of as a tool to build a specific
content mastery that results from the unique characteristics of the specific
courseware, which must be combined with other forms of assessment and
remediation.

9

ADAPTIVE LEARNING COURSEWARE AT COLORADO STATE UNIVERSITY
To explore how adaptive courseware can potentially address the iron triangle of
quality, cost, and access, in July 2016, the APLU through the Personalized
Learning Consortium awarded eight universities grants funded by the Bill &
Melinda Gates Foundation to accelerate the implementation of adaptive
courseware in high-enrollment and blended learning environments to improve
student success. These universities [Arizona State University, Colorado State
University (CSU), Georgia State University, Northern Arizona University,
Oregon State University, Portland State University, University of Louisville, and
University of Mississippi] were each awarded approximately $500,000 over three
years to “adopt, implement, and scale use of adaptive courseware (APLU, 2016b).”
At CSU, the APLU grant was used to integrate adaptive courseware in up
to 28 courses staggering the implementation across three years (Figure 1). These
courses span many departments (e.g., Chemistry; Economics; Languages,
Literatures, & Cultures; Life Sciences; Mathematics; Physics; and Psychology).
Most of these courses are high-enrollment and many have high rates of students
earning a D or F grade or withdrawing from the course. Principles of
Microeconomics was part of the first-year cohort.
Figure 1: Adaptive Courseware Implementation Progress, Colorado State University
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To promote student success at CSU, the courses involved with the APLU
grant integrated adaptive courseware and high-impact educational practices in
mutually reinforcing ways. By doing so, CSU supports a larger vison of general
education that will link robust learning to integrative learning and will guide
students in developing productive strategies for self-regulated learning (CSU,
2016). In general, CSU’s belief is that successful integration of any learning
assessment, tool, or activity must make sense in the overall course design.
Research supports the use of adaptive learning courseware for formative
assessment (Spector, et al., 2016) and best practices recommend that adaptive
content must be aligned with course learning objectives (Wozniak, et al., 2016).
Adaptive courseware assignments were implemented in every resident (i.e,
on-campus or face-to-face) instruction section of Principles of Microeconomics at
CSU fall 2016 excluding the honors section (5 sections total). Principles of
Microeconomics is a freshman or sophomore level course that introduces students
to how economists model the decisions made by households, firms, and
government, and how these agents interact in a market setting. This course is
high-enrollment and is considered foundational as part of the university core
curriculum and gateway as a required class in over 40 majors. Each section of this
3-credit course was structured in a lecture-recitation format taught by four
instructors assisted by a total of 12 graduate teaching assistants. Students attended
a large 180- or 270-student lecture twice weekly led by the instructor and a small
30-student recitation once weekly led by the graduate teaching assistant. The
sections were coordinated and followed the same schedule (e.g., each section
covered the same content in lecture and recitations, students completed the same
quizzes and adaptive learning assignments, exam questions were drawn from a
pool of questions developed by the instructors). To support student success, the
instructors and graduate teaching assistants followed text closely in lecture and
recitation. This is a deliberate design because the adaptive courseware is based on
the learning objectives and language in the text. Assessments in this course
included iClicker points for nearly every class session, almost weekly low-stakes
adaptive learning assignments and higher-stakes quizzes, two high-stakes writing
assignments, and three exams. The adaptive assignments were assigned 13 out of
15 weeks and were very low-stakes (13 points out of a possible 500 or
approximately 2.6% of final grade). The instructor-selected average time required
for the weekly adaptive assignment was 15-20 minutes and sections of the chapter
covered in lecture and recitation were included in the assignment. Quizzes were
higher stakes, each worth 10-points per assignment, and included more difficult
higher-level Bloom’s questions which often closely reflected recitation activities.
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The adaptive courseware used in Principles of Microeconomics was
LearnSmart by McGraw-Hill Education, which has publisher-authored content.
This courseware was selected because it was associated with the course textbook.
LearnSmart assesses the student’s skill, knowledge as well as their confidence
level around that knowledge and uses these variables to adapt his or her
progression through the learning content to ensure mastery (MHHE, 2015). This
adaptive courseware continually reassesses the student’s progress to identify
knowledge gaps, adjust objectives, and map out a student-focused instructional
path (Tyton, 2016).
Progressing through LearnSmart, students answer a series of questions and
indicate their confidence level (to build metacognition). The types of questions, or
“probes,” associated with each learning objective are typically multiple choice,
but true/false, multiple answer, or matching questions, among others, are also
used. Although this courseware does not allow any instructor-authored content,
there may be 100-200 publisher-authored questions per chapter. Multiple types of
remediation are available, including a virtual mentor, linked access to the relevant
sections in the eBook (the “SmartBook”), instructional videos, correct/incorrect
indicators, explanations, and other types of learning objects. Students can freely
access the remediation throughout the assignment, supporting reading of the
textbook and additional moments of learning. Students can complete the
assignment all at once or complete in multiple logins, with the system maintaining
and returning them to their current position in the content. If a student answers
questions correctly with confidence, he or she will progress more quickly than a
student who answers questions incorrectly or without confidence. Since the
assignment is based on completion, all students must demonstrate mastery, as
shown by receiving full credit on the assignment, of the learning objectives
associated with the assigned sections of the chapter. These characteristics of the
adaptive courseware, along with CSU’s holistic perspective on course design
where adaptive is important but not the only tool, informed how the courseware
was integrated into Principles of Microeconomics.
For each LearnSmart assignment, the instructor selects publisheridentified sections of the chapter and identifies average time required (so-called
“depth of coverage”). The longer the average time, the more learning objectives
are covered. The courseware focuses on foundational learning objectives at the
bottom of Bloom’s taxonomy. Some of the learning objectives involve higher
levels of Bloom’s, but these are relatively few in number. If an instructor selects a
shorter average time for assignment completion, then fewer of these higher-level
Bloom’s will be presented to students. Therefore, based on this structure
limitation, it is important to view this adaptive courseware as a tool to build lower
level Bloom competencies.
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METHODS
The unique characteristics of LearnSmart adaptive courseware as detailed in the
previous section, in particular the key characteristic of focusing on lower-level
Bloom’s, guided this study design. This study explores the relationship between
student interaction with the adaptive learning courseware and content mastery by
comparing completion of adaptive learning assignments and success on parallel
questions on exams.
In all five sections, 962 students were enrolled at the end of the semester,
of which 932 completed the final exam. For this study, a sample population was
identified. The entire population of students was not included due to incomplete
data across all 5 sections and limited resources to gather and organize data.
Students included were in sections of the course taught by the author (which
included a total of 442 of students or 43.7% of all students) and every fourth
student based on the alphabetical ordering last name in each section was selected
as part of the sample population (n = 109). In this student population, there were
54 freshmen, 34 sophomores, 16 juniors, 4 seniors, and 1 graduate student.
Thirty-three majors were represented, and the most prevalent major was Business
Administration and Undeclared Students Seeking the Business Administration
major (n = 41). Three economics majors were in the sample.
To determine if use of the adaptive courseware improved content mastery,
students completing and not completing the adaptive assignment on a weekly
basis, typically corresponding to a chapter’s worth of material, were identified
and then the correctness of parallel questions on exams were compared. A student
is considered a “completer” if any time is spent on the adaptive assignment by the
due date either by attempting some or completing all the assignment. A
“noncompleter” is a student who spent no time on the adaptive assignment by the
due date. To identify the parallel questions in the exam pools, each chapter’s
questions were coded into 3 levels according to difficulty (1 = easy, 2 = moderate,
3 = difficult) based on the publisher’s difficulty rating and instructors’ perception
of difficulty using Bloom’s taxonomy as a guide. “Easy” corresponds to the
lowest level of the taxonomy (i.e., knowledge) and uses keywords such as define,
identify, and choose. “Moderate” corresponds to a higher level on the taxonomy
(i.e., comprehension) and uses keywords such as explain, interpret, and show.
“Difficult” corresponds to an even higher level on the taxonomy (i.e., application)
and uses keywords such as calculate, implement, or solve. If a student attempted
some or completed all of a week’s adaptive assignment, their average score on the
‘easy’ exam questions associated with that week were included in the
‘completers’ data. If a student did not complete a week’s adaptive assignment,
their average score on the ‘easy’ exam questions associated with that week were
included in the ‘noncompleters’ data. These average scores of completers and
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noncompleters by week were then aggregated for all weeks. It is hypothesized
that completers will show a higher level of content mastery as compared to
noncompleters on the “easy” exam questions as measured by more questions
answered correctly. For example, the students attempting some or completing all
the LearnSmart assignment associated with week 3 will answer the week 3 “easy”
exam questions with more accuracy.
RESULTS
A total of 295 minutes of adaptive learning assignments were assigned but
students spent much less time on average to complete the assignment (156
minutes). Although some students spent a lot of time on the assignments, on
average, students did not spend more than 14 minutes per assignment and several
students’ averages were 7 minutes (weeks 10 and 13).
Most weeks students were “completers” and attempted some (0% < x <
100% completion) or completed all (100% complete) of the adaptive learning
assignment each week as summarized in Figure 1. For example, in week 1 89.9%
of students completed all of the assignment, 3.7% attempted some, and 6.4% were
noncompleters. In week 5 73.4% of students completed all of the assignment, 0%
attempted some, and 26.6% were noncompleters. More students completed the
assignment earlier in the semester as compared to later in the semester. An
average of 88.3% of the students completed the first four assignments which
dropped to 64.2% on the last four assignments.
Figure 2: Adaptive learning courseware assignment completion by week
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As summarized in Figure 2, about one third of students attempted all
adaptive learning assignments by the due date (34/109), and more than 86% of
students attempted or completed at least half of the assignments (94/109). Only 3
students did not complete any assignment.
Figure 3: Adaptive learning courseware assignment completion

Do these completers score better on parallel exam questions? The null
hypothesis, H0, may be stated as: “The mean of correctness for ‘easy’ questions
for the noncompleter group is equal to that of the completer group.” An
independent-samples t-test was conducted for performance on “easy” questions
for completers and noncompleters. The t-test assesses whether the means of two
groups are statistically different from each other. There was a significant
difference in the scores for completers (M = 83.3, SD = 28.3) and noncompleters
(M = 74.8, SD = 33.7) conditions; t (455) = 4.1, p = 0.00005. The results indicate
that H0 must be rejected using the standard α = 0.05 level of significance.
Students completing the adaptive assignment outperformed the noncompleters.
The mean correctness for completers is 83.3% and for noncompleters it is 74.8%.
The completers, on average, answered 23.32 (out of 28) questions correctly
whereas the noncompleters answered 20.94 correctly. These results suggest that
completing the LearnSmart adaptive learning assignment has a positive,
significant effect on performance for corresponding easy questions on the exam.
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An additional independent samples t-test to compare student performance
on moderate questions for completers and noncompleters was conducted. There
was a significant difference in the scores for completers (M = 79.1, SD = 30.5)
and noncompleters (M = 72.1, SD = 34.1) conditions; t (424) = 3.12, p = 0.001.
The results are similar in that the null hypothesis that the means are the same
between the completers and the noncompleters on the moderate questions must be
rejected. The completers, on average, answered 19.77 (out of 25) questions
correctly whereas the noncompleters answered 18.02 correctly. The difference in
the means is larger for the easy questions (8.5%) as compared to the moderate
questions (7%). This is consistent with what was expected because the adaptive
learning courseware emphasizes the foundational course content found on the
lower levels of Bloom’s taxonomy and other assignments such as recitation
activities and weekly quizzes emphasized higher level Bloom’s.
Completers, on average, earn higher grades on the easy and medium
questions on exams which, when generalized, have a positive impact on course
grades. For example, focusing only on the difference in success between complete
and noncompleters on easy questions, the completers answered more questions
correctly, a completer would have on average a 1.43% higher end-of-semester
grade. When combining this result with the difference in success for the moderate
questions, students who attempt or complete all the adaptive learning assignments
would have a semester grade on average that is 2.48% higher than noncompleters.
When analyzing actual end-of-term course grades, students who completed all of
the adaptive assignments averaged 3.05 (on a 4.00 scale). For students who
attempted or completed at least half but not all, (50% > x < 100%) the average
end-of-term grade was 2.72 (on a 4.00 scale), an insignificant difference at the α =
0.05 level. This result suggests that the most studious students who complete all
of the adaptive courseware assignments may not be the “best” students in class.
Instead, it may be that these students are the ones who recognize they need the
practice and the course credit.
DISCUSSION
Improving student outcomes is a goal for higher education faculty and
administration and adaptive learning courseware has the potential to enhance
quality, decrease cost, and improve access in higher education. Results from this
study indicate that students who completed the low-stakes adaptive assignment
outperformed their peers who did not complete the adaptive assignment on easy
and moderate questions on the exam that could result in a higher course grade.
This suggests that if adaptive learning courseware is integrated as low-stakes
assignments then student outcomes can be improved with relatively little effort on
both the side of the instructor and the students.
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One challenge is to encourage instructors to integrate adaptive courseware
assignments into the curriculum. For the courseware with instructor-authored
content, the significant time required to author questions can deter faculty from
using this type of courseware. Departments and administration can support this
effort through helping faculty members collaborate to author questions. If faculty
have no time or interest in authoring questions, they can look towards publisherauthored content. Adaptive courseware is likely included when students purchase
eBooks through large publishers for high enrollment or gateway courses. Faculty
should be encouraged to integrate this courseware, especially since there is often
no extra cost for student access.
Further study is needed to more broadly determine the impacts on student
success related to the adoption of adaptive courseware. These data from this study
could be combined with institutional data to better understand if completion of the
adaptive assignments disproportionally benefited first generation, nontraditional,
or minority students, or helped to close the gap between students who had high
and low levels of college preparedness. Additionally, these data could be
combined with data from other course assignments and student attendance data to
create a more wholistic picture of the role of adaptive courseware in promoting
and supporting student success. Finally, when observing the rate of completion of
the adaptive assignments, some students completed all of the adaptive
assignments (26.6%) and many students completed most of them (67% of
students completed >70% of the assignment). It could be the case that a particular
student could be a completer one week and a noncompleter the next. This research
does not analyze the success of a particular student when they complete or not.
Instead, this looks at overall patterns of behavior and how that is related to
success. Further research as well as additional statistical analysis is necessary to
identify the impact of completion on individual student outcomes.
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A PRELIMINARY EXAMINATION OF
ADAPTIVE CASE STUDIES
IN NURSING PATHOPHYSIOLOGY
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Patsy Moskal University of Central Florida

ABSTRACT
Case studies are a valuable instructional tool frequently used in nursing to allow
students to analyze clinical problems based on real-world scenarios. This study
examines the use of the Realizeit adaptive platform to create case study scenarios
for pathophysiology, a course required in the undergraduate nursing curriculum.
The data gathered as students progressed through the adaptive content--time on
task, number of times cases accessed, and scores on each case--provided valuable
information on student behavior and engagement with the three case studies.
Results of this preliminary study indicate that adaptive case studies are promising
for pathophysiology and system analytics confirmed that all but one of the 1,544
simulations presented to students were unique. This provides a benefit over what
would typically be a limited number of distinct options when using instructional
case studies without the adaptive learning system. Future research is suggested to
examine additional uses of case studies and their impact on students’ knowledge
acquisition and engagement when part of a course’s graded assignments.
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INTRODUCTION
Case studies are a valuable nursing educational tool that allow students to analyze
clinical problems based on real-life scenarios. Because of perceived increased
engagement, case-based learning has been used extensively in nursing education
(Thistlethwaite et al., 2012). A growing body of evidence provides support for the
educational benefits of case-based pedagogy including improved learner
outcomes such as critical thinking (Kaddoura, 2011; Uluyol & Tolga, 2014),
understanding of difficult concepts (Kulak & Newton, 2015), and clinical skills
(Raurell-Torredà et al., 2015).
The fidelity, or how closely cases mimic real life, ranges from relatively
low (static text or narrated scenarios) to very high (using mannequin based or
virtual reality (VR) based simulation). High fidelity simulation usage has
increased dramatically because it provides opportunities for students to increase
knowledge and critical thinking skills. However, there can be significant
financial, time, personnel, and space resources devoted to operating a simulation
center. These costs can negatively impact the feasibility of using high fidelity
simulation case studies in all courses (Frick, Swoboda, Mansukhani, & Jeffries,
2014; Harlow & Sportsman, 2007).
A disadvantage of many case studies, whether delivered in low or high
fidelity, is that they are presented in one static instance, with questions and/or
discussion following. Even when a case may be presented in segments, each
component is generally presented once, with no ability for the student to revisit
and practice the topic. Students who do not learn concepts the first time may miss
out on the benefits of the case study. In situations where the case study has no
clear answers and the discussion itself is the learning experience, students who do
not engage in the discussion, may not have significant benefits from the approach.
Even when fully engaged in the discussion students may falsely believe they
understood the material when, in fact, they have not.
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THE ADAPTIVE LEARNING PLATFORM
The University of Central Florida (UCF) began a pilot investigation of the use of
adaptive learning in 2014. After exploring vendors and with faculty input,
Realizeit was selected as the university’s enterprise adaptive learning platform
(Bastedo & Cavanagh, 2016). Realizeit is an adaptive learning platform that uses
Bayesian estimation techniques within a faculty-created course to give each
student a personalized pathway through the instructional content (Howlin &
Lynch, 2014). Realizeit is a content agnostic adaptive learning platform which
allows faculty to create the learning content and assessment or ingest content from
sources such as open educational resources (Howlin, n.d.). As the student
progresses through course content, a comprehensive stream of data is generated
that guides the algorithmic adaptivity and personalization. Realizeit’s Curriculum
Prerequisite Network involves a series of nodes, depicting granular course
content, that are connected by edges depicting the pathways of prerequisites that
students must traverse to achieve mastery (Howlin & Lynch, 2014a). The
Realizeit Determine Knowledge function acts as a pretest to initially assess
student knowledge and place students within the content (Lynch & Howlin,
2014).
Adaptive learning acts as a GPS, while Realizeit continually assesses
students as they progress through the content map, directing them in the pathways
that help them most efficiently learn course material (Howlin, n.d.). Faculty create
the content, assessments, and the connections between nodes that depict the
learning pathways. While this gives faculty a significant amount of control over
the course content and assessment, it also requires a significant amount of time
and effort to create. To ameliorate this workload for faculty, UCF has created a
Personalized and Adaptive Learning (PAL) team of instructional designers that
are experienced with Realizeit and who facilitate faculty development of adaptive
learning courses (Chen, Bastedo, Kirkley, Stull & Tojo, 2017). Figure 1 (taken
from Howlin & Lynch, 2014b) depicts a representative learning path for students
indicating what concepts have been mastered (green nodes) and those yet to be
completed (red). This roadmap guides students through the course objectives that
are necessary to master in order to successfully complete the course.
Once the details of the modules, nodes and case studies are created by the
instructor, they are then ingested into the adaptive platform by the instructional
designer, with links to related content (Chen, Bastedo, Kirkley, Stull & Tojo,
2017). This becomes the content in which the adaptive learning algorithm moves
students through the case, depending on their knowledge growth and pathways
taken.
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Figure 1. The student view of a Realizeit learning path

The nature of Realizeit adaptivity allows for questions with embedded
variables. A question “format” can incorporate variables that then pull from a
given range with each iteration, thereby allowing students to receive unique
problems that are similar in content. This feature was utilized to develop
pathophysiology case studies—applied examples that present patient data to allow
students to utilize concepts learned within the course to make a diagnosis, as
would be required in the real world. As the students progressed through the
modules, Realizeit captured metrics related to both student interaction with the
program and knowledge of content. Cases were designed to use students’
knowledge of content to simulate the type of evaluation they might have to make
when looking at various labs and diagnostic results routinely encountered during
patient care. Students can repeat the case as many times as they choose and must
use knowledge versus recognition to answer questions. Using case studies which
can be repeated in a new way, students have an opportunity to increase their
understanding of core clinical concepts.
For the purpose of the pilot project, case studies were not part of the
graded assignments to allow for research examining how effectively students
engaged in the system. In addition, faculty were, in essence, learning the
capabilities of adaptive learning and this project allowed for confidence in the
adaptive learning course itself.
METHOD
This pilot study investigated the feasibility and use of adaptive case studies in a
nursing pathophysiology course developed within the Realizeit adaptive learning
environment. This course was delivered during the spring, summer, and fall 2015
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semesters over 5 distinct sections: two online, two in a blended format, and one
face-to-face. These courses were part of a larger institution-wide pilot evaluation
of adaptive learning at UCF.
Analytics data generated and captured by Realizeit provided measures of
student engagement with the content in terms of the number of times that students
attempted each case study as well as the time spent on each. The system also
documented the number of unique instances of case study variables presented to
each student. In other words, the analytics indicated if a given student who
repeated a case study got a unique “case” each time or if he or she was presented
the same case study variables in each instance. This is important because a benefit
of using an adaptive learning system is the ability to provide unique practice
opportunities each time a student attempts the case study.
Realizeit captured data also provided information as to how the students’
interaction with the case studies impacted their performance in the modules, the
change in scores for those repeating case studies, and the average performance by
time spent in case studies. These internally captured metrics documented whether
students engaged with the case studies and how much time they spent working on
each case study.
SAMPLE
The study included students enrolled in undergraduate nursing pathophysiology in
spring (n=95), summer (n=22) and fall (n=124) semesters during 2015.
Pathophysiology was chosen because the content covered in this course has been
taught using case studies in the past and this pilot was, in part, to examine how to
increase the fidelity and variability of cases in this course.
As one of the class requirements, students engaged with content through
the Realizeit adaptive learning platform, delivered seamlessly via the campuswide Instructure Canvas learning management system (LMS), branded as
Webcourses. Content, defined by the instructor, was organized in topic “nodes”
with a number of nodes comprising an overall topic objective. Realizeit internal
algorithms suggested pathways through the content based on the parameters
established by the instructor and an assessment of student knowledge on topics.
Three content areas were chosen for this pilot based on content that have been
historically difficult for students to master in prior semesters. The case studies
examined here were part of the content developed for the topics: Fluid,
Electrolyte, and Acid-Base Balance Disturbances (Module 2), Pathophysiology of
Cardiovascular Disorders (Module 6), and Pathophysiology of Endocrine
Disorders (Module 8). The case studies were a separate ungraded node at the end
of each of these modules that students could choose to complete or not. As
students progressed through each node within objectives, Realizeit analytics were
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captured and analyzed for this study, specifically examining the data in an effort
to measure student engagement and performance within each case study.
RESULTS
UNIQUE CASE STUDIES
Data analytics collected through each semester verified that the system did, in
fact, provide the majority of students with a unique instance each time they
attempted a case study. Across the three case studies, all but one of the 1,544
simulations presented to students were unique, providing a benefit over what
would typically be a limited number of distinct options when using instructional
case studies without the adaptive learning system. Additionally, this provides
reassurance that the case studies are ideally set up so that it is highly unlikely that
two students see the same values. While this pilot did not specifically design cases
to be worked through by students collaboratively, students could, in theory,
collaborate on these case studies, discussing changes in values and how those
would impact patient diagnoses.
STUDENT INTERACTION WITH CASE STUDIES
Students have the ability to repeat each case study for practice, which should
ideally improve their ability to learn the concepts being taught. Table 1 illustrates
the breakdown of how many students completed each case study. For the pilot
study, the case studies were embedded within the content, but were not
specifically part of the grading rubric. System analytics indicated that the majority
of students completed each case study only once, although they could complete as
often as they like for review. Table 1 illustrates the breakdown of students who
completed the case studies over the course of the semesters. Very few students
completed the case studies more than 5 instances and the number of students who
complete the case studies drops off as the number of attempts increases.
Table 1. Percent of students attempting case studies multiple times (N=359).

Number of attempts
Case
0

1

2

3

4

5

6+

Module 2

14.8

34.5

21.2

11.4

6.1

4.2

7.8

Module 6

24.2

54.3

12.8

3.9

1.4

1.7

1.7

Module 8

21.7

59.9

11.1

3.6

1.7

0.6

1.4

Study
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Table 2 illustrates the mean and standard deviation that depicts students’
interaction with the three case studies, including their scores on assessment
questions within the case, average time spent (total time/attempts), and the total
time they spent in each case study. There is wide variability in the way students
interact with each case study.
Table 2. Means and standard deviations for score, average time, and total time for
students on each case study

Score (%)
Case Study
Module 2
(N=306)
Module 6
(N=272)
Module 8
(N=281)

Mean
40

SD
22

Avg. Time
(minutes)
Mean
SD
6.29
5.96

Total Time
(minutes)
Mean
SD
12.95
12.39

31

22

7.19

7.90

9.57

9.89

35

22

5.66

5.44

7.17

6.98

The attempt variable, a measure of the number of attempts a student tries
to do a case study, is triggered when a case study node is accessed. Although
students may open this window to merely “view” the content and not interact with
it in any meaningful way, this will still count as one attempt. This is evident based
on the range of scores for one attempt showing that students answered fewer than
50% of the assessment questions correctly in these modules. Students that opened
the case but did not answer any questions had all questions marked as incorrect,
pulling the average scores for each case down.
Time spent in the case studies is another measure of how much students
engaged with the content of each. This measure is also important in depicting how
much effort students will need to expend to be able to complete the case study as
part of a larger module of content. As illustrated in Table 2, the average time (in
minutes) that students spent in each case study varied widely. All three modules
had some students who spent only a fraction of time in the module – nearly
zero—with minimums of .03-.08 minutes. These are expected to be students who
may have opened the case study but did not engage with it. On the other extreme,
maximum average times spent in each case study also varied from an average
time spent of 37, 67, and 34 minutes for the module 2, 6, and 8 case studies,
respectively.
The total time spent in each module showed similar variability (Table 2).
Average total times ranged from 7.17 minutes for Module 8 to 12.95 minutes for
Module 2 for students who opened a case at least once. However, the large
standard deviations are indicative of the wide ranges of total time spent. Again,
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the minimum values approached zero for the total time spent in each of the three
case studies, indicating that some students did not engage with them at all, just
merely opened the case itself. However, maximum total time values ranged from
59 minutes for Module 8 to 102 minutes for Module 2. It should be noted that
time is a crude measure of engagement as the measure of how long a student
visits a page is not necessarily an indication that they are either engaging with the
content or learning during that time. But, the converse is also true, very low time
spent on a page does reflect that students did not have the time to engage fully
with the content. Certainly, finding the balance between creating a meaningful
simulation that at the same time is not too taxing so as to inhibit learning is
important.
DISCUSSION AND CONCLUSIONS
This pilot study provides preliminary evidence to support the use of adaptive case
studies in nursing education. Students were delivered unique case studies with
each attempt, encouraging deeper understanding of concepts by providing realistic
simulations of what practicing nurses might encounter in the field.
The majority of students completed the case study at least once, although
they were not part of the grade for this pilot study. Those students who did
complete the case studies spent a reasonable amount of time on each. The
analytics data gathered as a function of this pilot test--time on task, number of
times cases accessed, and scores on each case--provided valuable information on
student behavior and engagement with the three case studies. Data indicated that a
large number of students did not attempt the case studies, perhaps because they
knew they were not required as part of the course grade. Time spent on each case
study similarly indicated that there were students who did not engage with these
exercises. Based on the results of this pilot study, these case studies are now being
included as part of the grade for each module. Realizeit analytics were able to
definitively prove, however, that each student received a unique case study—
pointing to the value of this method as opposed to the more common paper
handouts long used in face-to-face sections.
Learning analytics data captured as students’ progress through adaptive
learning content can allow for a critical future examination of how these metrics
correlate with student performance in each case study and in the overall objectives
for the course. Future studies are warranted to examine the impact of students’
engagement with these simulations on knowledge acquisition and other
educational outcomes and to examine their use in other content areas.
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PASSING THE BATON: DIGITAL LITERACY
AND SUSTAINED IMPLEMENTATION
OF ELEARNING TECHNOLOGIES
Lauren Herckis

ABSTRACT
Evidence-based eLearning tools have proliferated in recent decades, but adoption
at scale remains elusive. Educator buy-in is important for successful
implementation of eLearning tools, and is often engaged through peer discussion,
learning communities, and other educator network engagement. These non-expert
sources of motivation and support for adoption, however, rarely embed specific
implementation-related knowledge which eases initial phases of adoption and
pedagogical integration. Such information is rarely missed but often missing from
casual, technological, and pedagogical support. This represents a special kind of
digital literacy which is integral to successful dissemination of educational
innovations. The presence of implementation models or detailed narrative
descriptions are recommended to support rapid and effective integration of novel
eLearning technologies.
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PASSING THE BATON: DIGITAL LITERACY
AND SUSTAINED IMPLEMENTATION
OF ELEARNING TECHNOLOGIES
Lauren Herckis

INTRODUCTION
Institutional efforts to increase educator buy-in for the adoption of eLearning
technologies may enhance educator motivation to engage with innovative
technologies outside the processes and protocols best equipped to support
effective implementations. A two-year study of the barriers and affordances to the
successful implementation of evidence-based instructional tools and strategies at
scale makes clear that instructional autonomy, a reliance on peer networks, riskaverse instructional development, and unidentified pedagogical misalignments
intersect such that educator buy-in often comes at the cost of digital literacy. Key
information needed to effect successful implementation is therefore often missing
but not missed in efforts to adopt eLearning technologies, leading educators to
rapidly abandon implementation efforts.
Evidence-based eLearning tools have proliferated in recent decades, but
adoption at scale remains elusive. Many tools and practices which have been
proven effective are not widely used in instructional contexts due in part to the
complexity of implementation (Folkestad & Haag, 2002; Gannon-Cook, Ley,
Crawford & Warner, 2009; Parthasarathy & Smith, 2009; Reid, 2012; Scheines,
Leinhardt, Smith & Cho, 2005; Spodark, 2003; Zemsky & Massy, 2004). Our
limited understanding of the institutional and cultural factors embedded in
implementation strategies and processes that hinder or promote the adoption of
new instructional tools and practices remains a significant factor. The
organizational and administrative landscape can be challenging to understand and
more challenging to navigate. Competing goals further complicate administration
and policymaking (Bowen, 2013). Efforts to implement specific technologies are
often guided by the uncoordinated and unreported efforts of educators,
administrators, researchers, and commercial enterprises. While published research
on educational technologies, including frameworks and protocols are available
(Howlin & Lynch, 2014; Kirkpatrick, 1989; Twigg, 2003, 2012), many efforts
instead attempt to innovate an approach to implementation. These bodies of
literature, protocols, and services include point identification of potential barriers,
tailored approaches based on collected wisdom and metrics of educator
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engagement and performance. Course or curricular transformation efforts in
postsecondary contexts necessarily engage a large number of people, including
administrators, educators, and support staff. Success often relies upon the efforts
of educators who are not sufficiently prepared and/or not sufficiently motivated to
use eLearning technologies (Hagood, M. Provost, Skinner, & Egelson, 2008).
The need for both preparation and buy-in has been detailed in research on
the barriers, affordances, and strategies for integration of these educational tools
and strategies (Ashok, 2014; Gannon-Cook, et al., 2009; Murray & Pérez, 2014;
Parthasarathy & Smith, 2009; Reid, 2014; Weiman, 2007) and on the extension
and optimization of educator and institutional support (Ambrose, Bridges,
DiPietro, Lovett & Norman, 2010; Beach, Sorcinelli, Austin, & Rivard, 2016;
Orr, Williams & Pennington, 2009; Wieman, 2017). To prepare and motivate
educators, institutions rely on a suite of approaches, including peer discussion,
learning communities, and other educator network engagement (Beach et al.,
2016). Educator buy-in is crucial for successful implementation of eLearning
tools (Lammers, Bryant, Sarkisian Michel & Seaman, 2017), and lack of educator
buy-in is often attributed to a lack of support for educators (Lederman, 2017).
A recent research effort, funded by the Carnegie Corporation (Herckis,
2018), was undertaken to identify barriers and affordances to the adoption and
sustained use of technology-enhanced learning tools. This project went beyond
“faculty resistance” and “lack of faculty support” to explore personal values,
attitudes, perceptions, and behaviors around the implementation of eLearning
technologies; rationales for decisions made; and the nature of sustained
engagement with (or abandonment of) efforts to integrate new eLearning
technologies into practice. Findings confirm recent exhortations to increase
educator buy-in, and reaffirm the efficacy of common methods for achieving
higher levels of educator buy-in. However, supposedly proven modes for
increasing engagement and motivation around eLearning tool adoption
simultaneously positions educators for failure. This is because the confluence of
instructional autonomy, a reliance on peer networks, risk-averse instructional
development, and unidentified pedagogical misalignments mask necessary
specialized knowledge and minimize the need for supportive resources, leaving
educators most likely to adopt new tools also most vulnerable to forging ahead
without sufficient preparation.
METHODS
An anthropologically grounded research effort was initiated in the summer of
2015 and undertaken over the course of the ensuing two years. A parallelconvergent study design incorporated ethnographic methods, material analyses, a
survey of faculty, and a series of semi-structured interviews over two phases of
study. Ethnographic methods allow the researcher to paint a realistic and detailed
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picture of the landscape of goals, motivations, and expectations in which
innovative teaching tools and practices are effectively adopted, as well as some of
the challenges which projects might face. This work began with several months
spent building rapport, becoming familiar with the relevant administrative, policy,
and cultural contexts, and conducting unstructured interviews with informants. At
the end of this initial period, a fixed multi-phase mixed-methods research design
was conceived and initiated, entailing in-depth ethnographic observation of four
projects with stated goals for developing and deploying technology enhanced
tools for teaching. These efforts were variously described as course
transformation, innovation, design, and development efforts. Subject selection
was based on (1) inclusion in a grant narrative submitted to the Carnegie
Corporation for funding this project; (2) scope of project (3) nature of
collaboration; and (4) convenience.
Mixed-methods research has its roots in social and human sciences and
has been widely employed across a variety of disciplines and in interdisciplinary
research for several decades (Creswell & Clark, 2011). The integration of data
collected through the complementary use of various qualitative and quantitative
methods provides an opportunity for the development of agile research designs
which (1) capture information with substantial breadth and granularity and (2) are
responsive to a changing landscape. Nastasi and Hitchcock (2009) argue that
mixed-methods research is the only way to explain outcome variations within and
across layers of multilevel interventions and across contexts. Mixed-methods
research can be used to answer questions or validate findings in contexts where
qualitative or quantitative methods alone are insufficient, lacking in statistical
power, or limited in scope (Palinkas & Soydan, 2012). Mixed-methods research
offers a suite of ways to conceptualize, plan, collect, analyze, integrate, and
interpret data (Creswell & Clark, 2011). Mixed-methods approaches are wellsuited to take advantage of available rich sources of data relevant in the analysis
of eLearning technology integration in higher education.
For the first two months of the study period, orientation and acclimation
included interviews with key informants and observation of space, place, and
activity across the campus of a research university (fig. 1). Twelve months of
intensive ethnographic observation, along with material and spatial analysis,
participant observation, digital ethnographies, and unstructured interviews,
produced data concerning faculty culture, technological ecosystem, policy
environment, and administrative behavior. Four initiatives to develop, instantiate,
and use eLearning technologies served as central case studies over fourteen
months of data collection. During this phase of research, a quantitative survey was
deployed to full-time faculty who had taught at least one course on campus during
the previous semester. A ten-minute survey instrument deployed to 1229
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individuals in February and March 2016. Prospective participants were identified
as teaching, research, and tenure-stream faculty with teaching appointments
during the Fall of 2015. A total of 237 individuals responded. Results suggestive
of various models allowed the researcher to focus on generalizable relationships
and factors in continued ethnographic investigation, as well as returning
information which could be leveraged in a later phase of investigation.

Figure 1. Herckis Timeline of Project Methodology and Initiative Duration

Survey results included information regarding recent behavior in
innovating, co-developing, customizing, adopting, and continued use of eLearning
technologies, as well as motivating factors for faculty in the context of
engagement with innovation and the adoption of educational technologies. A
large proportion of these factors may not be explicitly identified or understood as
motivating factors by faculty, and some are challenging to disentangle from
important confounds including professional aspirations, specific colleagues or
courses, and political landscape. These represent important, unexplored factors in
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faculty decision-making, but due to their special nature they are challenging to
explore ethnographically. Four such factors were selected as potentially powerful
motivators and included in a fractional factorial component of the survey. Factors
selected for exploration in this way included collaboration with a colleague,
duration of the project, value added, and originality, each of which was a
statistically significant factor in faculty decision-making. Each of these factors
was analyzed for statistically meaningful relationships with faculty behavior,
especially the incorporation or innovation of eLearning technologies into their
teaching practice. Exploration of the reasons and moments when educators decide
to—or decide not to—incorporate new practices and technologies into their
teaching practice returned data which could then be examined in the context of
ethnographic and semi-structured interview data to paint a comprehensive
landscape of the cultural, policy, and other key factors which shaped faculty buyin regarding the adoption of eLearning technologies into their courses. Integrated
analysis of ethnographic and survey data informed the development of an
instrument used to collect semi-structured interviews in a second phase of
research. Semi-structured interviews enabled the researchers to delve deeply into
the intersection of decision making, policy, and identity around the use of
eLearning technologies at the institution.
RESULTS
Study results indicate that educators perceive the adoption of eLearning tools into
their established practice of teaching as risky, both for themselves and for their
students. When exploring the ramifications of adopting new educational
technologies, our data show that faculty rely heavily on prior experience,
philosophies of teaching, and personal networks. By nature, course- and curricular
transformations rely on the coordinated efforts of many distinct actors with
different bodies of expertise. Effective communication among these many
individuals presents a challenge which is often unrecognized by the collaborators
themselves, resulting in miscommunication or lack of communication which itself
goes unrecognized and is therefore not effectively addressed. Prioritization of
independent problem solving, paired with the tendency to leverage informal
support networks, means that would-be adopters and their support networks lack
crucial digital literacy.
AUTONOMY AND ACADEMIC FREEDOM
The freedom of educators to make pedagogical choices for the classes that they
are teaching is highly valued by study participants, who tie this autonomy to the
idea of academic freedom. Educators who make choices independently about
course transformations have special insight into the particulars of the course at
hand but lack expert knowledge in other relevant areas: pedagogy, educational
technology, and learning engineering among them. Educators who are (or who
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feel) short on time look for rapid solutions to recognized challenges and turn to
known and accessible resources: personal relationships and familiar tools, first
and foremost. Use of technologies, especially technologies created by unfamiliar
others—individual colleagues who are not friends or widely recognized
colleagues, commercial entities without accessible documentation, etc.—are
unknown quantities. Many educators express concerns about these unknowns,
especially about access and continuity. In the context of this research, they
expressed concerns about associated fees and the predictability of increases in
cost in the future. They asked, “Is free support available in case I need it?” Will
the current level of quality, support, or affordability change in the future? “If I
leave the institution to take another job, will the materials I’ve developed here
need to be left behind? Will all of the work I’ve put into developing my courses
be lost?” These concerns intersect in complex ways as faculty consider their own
efficient use of resources, their hesitancy to rely on apparently stable technology,
support, and structures from year to year, and their responsibilities to students.
Engaging with eLearning technologies of someone else’s design requires a
willingness to yield some autonomy to an external source. One professor relying
heavily on a free educational tool said, “I'm sure the company is going to do
something to make money in the not-too-distance future. And then one has to
either come up with a replacement or put up with whatever nefarious scheme.”
Educators were overwhelmingly concerned with ensuring that students
had good educational experiences under their supervision and committed to
ensuring that students were well-positioned to master disciplinary skills and
knowledge. For each instructor, however, this meant something different.
Teaching philosophies are deeply entangled with personal identity, formative
individual experience, and teaching practice. While educators were universally
committed to being “good professors,” ideas about the role of teaching in this
endeavor, or the nature of good teaching, varied widely (Herckis, 2018).
Educators who teach the same courses repeatedly over their careers as faculty
continually identify methods, tools, and approaches for these courses which they
feel best serve their own instructional needs and the educational needs of students.
To identify these methods, tools, and approaches, educators draw upon their own
experiences, the recommendations of colleagues, and new resources that they are
aware of. When something “works,” or seems to, there is a strong incentive to
maintain that approach; when something does not work, or stands improvement,
there is a strong incentive to maintain all of the ancillary characteristics of the
educational experience and focus surgically on targeted improvement. Minor
modifications of existing pedagogies, changes to the way that eLearning
technologies are used, and other small moves are desirable because they enable
educators to maintain effective components of their teaching practice while
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affecting improvements which meet identified needs. Often, this means that
faculty only make changes when they recognize a problem.
More than half of survey respondents who had taught the same course
more than once in the past three years (N=113, or 55% of respondents) reported
adopting a new eLearning technology in the previous three years. Most of these
(N=105, or 95% of respondents who had adopted a new eLearning technology
into an extant course) reported that the intervention represented an improvement.
A third of these respondents (N=69, or 34%) indicated that they had created a
technology, component, program, or module of their own design for use in the
course, and more than a fifth (N=47, or 23%) indicated that they had used a
technology, component, program, or module of someone else’s design, adapted
for their own purposes. Nearly as many (N=43, or 21%) reported using a
technology, component, program, or module of someone else’s design, off the
shelf. The longer it had been since educators received their terminal degree, the
less likely they were to experiment with changes to format or goals of
assignments or to adopt educational technologies of someone else’s design. With
every year since degree, the odds of an educator adopting a new eLearning
technology that someone else created decrease by 49%. As educators develop
their instructional practice, they identify effective instructional strategies and are
less likely to deviate from predictably viable tools and strategies.
The premium placed by educators on autonomy lead them to believe that
they should be able to find solutions quickly and independently. When educators
identify teaching challenges, they often respond by thinking through potential
solutions on their own. Because educators believe that effective teaching requires
ingenuity, innovation, and efficiency, challenges may be framed as opportunities
to improve student experience or student learning and may be framed as rectifying
ineffective teaching strategies. Regardless of the positive or negative framing, an
educator juggles these many considerations, consciously or unconsciously, when
she or he begins to think through putting an extant course online, incorporating a
graphical depiction of a key concept as a way to help students understand the
principle better, making lectures more interactive, replacing static descriptions
with animated illustrations, finding software to facilitate group work, or any other
teaching challenge, large or small.
As educators develop their teaching practice over the years, they become
less and less likely to adopt out-of-the-box eLearning tools of others’ designs into
their teaching practice. They become more likely to make minor enhancements to
existing teaching practice, or to develop their own solutions to recognized
challenges in their courses. This mitigates risks and enhances the tailored nature
of interventions, enabling educators to maximally maintain the pedagogies and
resources they have identified as effective through personal and practical

35

experience. The technological ecosystem in which educators teach continuously
evolves, however, as do the pedagogies and instructional tools which are
recognized as effective. As a result, experienced educators are likely to have more
refined pedagogies which are increasingly outdated.
RISKS OF INNOVATION, RISKS OF ADOPTION
A decision to incorporate new eLearning technology is a decision to take a risk.
When an educator adopts a new educational practice or technology, she or he is
entering into new territory. Even if the eLearning resource in question has been
tested in laboratory and in natural classroom conditions, even if a trusted friend
and colleague has used it and vouches for it, even if the technology has been used
in the context of the same course of instruction with students from the same
institution, the incorporation of new-to-the-instructor technology entails a
learning curve and adaptations of the eLearning tool for a novel classroom
context, which will require some unknown (and, to some extent, unknowable)
amount of time to realize, with some unknown (and, to some extent, unknowable)
degree of uncertainty of the effect of incorporation. The implementation of new
technology implies immediate risks—for example, it might fail to work as
anticipated—as well as risks of downstream effects. Even a one-time-use
intervention can have cascading effects on other aspects of a course: differences
in mastery of skills which rest on earlier mastery of knowledge or skills
introduced or practiced with eLearning tools earlier in the semester; student
frustration with one class meeting or module translating into student
disengagement later in the course; etc. These risks include many disasters
educators imagine and fear: one professor said, "You’re going to have to know
how to use this system well enough that you’re not an embarrassment to yourself,
in front of your students". Additionally, some challenges can’t be anticipated in
advance. In development communities, it’s widely acknowledged that it takes a
couple of tries to perfect the implementation of an eLearning tool in a new
educational context; “it” never works perfectly the first time. One professor
interviewed for this research said, “To just get the technological tools, the
computer programs running smoothly and without bugs, this is not trivial... You
can't do this in one fell swoop.” When educators are aware of this fact, they
recognize adoption as entailing a risk of lost time and educational opportunity for
students.
INFORMAL NETWORKS AND PERSONAL SUPPORT
Educators who are faced with a novel challenge—a challenge they have not faced
before—nearly all reach out to friends and colleagues with whom they have
worked closely, or to faculty who have taught the course at hand before. At the
institution which served as the focus of this research, there are a multitude of
resources available to faculty. These include experts who can advise on
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technology, pedagogy, student needs, scholarship of teaching and learning, and
more; resources for creating, improving, and sharing media; and more. Despite
the availability of these resources, most faculty we spoke to consider these
resources useful only when other courses of action were not available. Official
campus resources were sometimes described as a failsafe: when nothing is
working, perhaps an outside perspective will spark the needed creativity or
suggest the kernel of a solution. In some cases, faculty described utilizing these
resources as an indicator of incompetence: “if you have to call for help, you are
clearly out of your depth.” With so much to do, so little time, and this culturally
engrained reluctance to leverage support, professors are hindered by their own
relatively limited expertise and training. This barrier is exacerbated by two
factors: First, the concern that seeking support reflects poorly on the professor is
related to a tendency to leave such support out of conversations with other faculty,
which perpetuates a perception of teaching as a solo effort. Second, such many
professors are unaware of these resources, or aware of units but not aware of the
kinds of support which can be accessed through them. This siloing means that a
professor casting about for someone to ask may not know that there are experts at
their disposal.
Educators reach out through personal networks more readily than through
professional networks for support and look to commercial rather than institutional
resources. In interviews, professors described receiving suggestions, advice,
labor, and resources from friends, family, and colleagues. Capable and favored
students—graduate and undergraduate—as well as junior collaborators were
frequent sources of support. One professor described asking a “teenage daughter
[who] was an aspiring filmmaker” to create digital lecture content to provide for
students. Most educators were aware that services may exist on campus but were
confident that an outside service provider would excel. One professor said, “[In
terms of] production value, I would want to talk to somebody who has experience
doing this sort of production. So I don't know about media services here, I've not
dealt with them, but I will talk with them about what they could or would be
willing to do. If I had access to a private company I would probably go with
them.”
When faculty do seek others’ input, they often do so after assessing the
broad context of the challenge and identifying a specific problem and
accompanying solution. Often, these focused problems represent minor hurdles
which, once cleared, allow the professor to continue executing the solution they
have envisioned. For example, a professor who has decided to create a more
active classroom, and who has heard of clickers from colleagues (or from targeted
marketing) may decide to try clickers this semester for the first time. A quick
online search may point to an apparently well-respected brand, leading the
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professor to begin designing classroom implementation around their
understanding (and assumptions) of this tool. When they struggle, the professor
may identify a challenge such as “can I present results of polls to the class using
Prezi instead of PowerPoint?” and a likely source of useful information as the
company which makes the clickers. Calling customer support will allow the
professor to determine whether, and how, to make this brand of clickers work
with Prezi. This approach allows professors to go it alone but does not necessarily
lead them to the efficient and effective solutions they seek. A holistic approach
such as learning engineering is designed to leverage learning science research,
cutting-edge technologies, and an integrated approach to designing effective
pedagogies, presumes a blank-slate interest in building a learning experience from
the ground up. Educators, however, never build a learning experience from the
ground up: they always begin with ideas about teaching, learning, and disciplinary
knowledge rooted in personal experiences, philosophies of teaching, and the
various influences of their cultural, policy, and technological environment. A
holistic approach might instead lead professors to infrastructure already in place
(a particular brand of clickers already owned by students; a campus resource
which obviates the need for integration of presentation software with clickers; a
university-wide effort to leverage student-owned devices in lieu of additional
technologies) or approaches which serve the same pedagogical end but obviate
the need for such time-consuming problem-solving, such as the incorporation of
think-pair-share exercises. Educators observed and interviewed for this study
universally applied a challenge-centered approach. This approach was almost
universally paired with an inclination to first seek input and support from informal
and personal networks which rarely include experts in pedagogy or learning
technology. As a result, faculty who are unaware of best practice solutions to
classroom challenges virtually always remained unaware of best practice
solutions as they undertook course transformation efforts.
Educators reaching out to colleagues and collaborators or finding their
own motivation and information through other informal channels such as Web
searches, tended to identify missing pieces of information and then go in search of
that information. Sometimes that information was obtained quickly and easily;
sometimes it proved elusive. Often, however, the information which educators
sought was not the information that experts or collaborators identified as
necessary. The person doing the work of adoption did not have critical literacy
with some body of knowledge—the best practices associated with adoption of the
eLearning technology in question, the technological infrastructure required for its
use, the amount of labor required for setup, etc. In best case scenarios, this
missing information was discovered in time to remedy a possible pitfall before
having a negative impact on students and without taking a lot of time to resolve.
In worst case scenarios, educators discover too late that they will not be able to
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use the tool or technology as envisioned. This might take the form of a professor
standing in front of a class troubleshooting an unfamiliar piece of equipment or
abandoning it to improvise a new lesson plan. The impossible challenge of
effectively thinking through all necessary preparation for an unfamiliar resource
may not come as a surprise to technologists and faculty support personnel, who
write resource guides and offer workshops and webinars on how to effectively
implement new teaching tools. For a substantial proportion of the faculty
population, however, tools which require workshops and webinars or other
guidance to implement effectively are undesirable because of the perceived labor
and risk involved, in addition to the perceived threat to autonomy in the
classroom.
COLLABORATION AT A COST
Every project studied in the course of this research faced challenges when two or
more people talked about accomplishing some goal, walked away from the
conversation satisfied, and had different interpretations of the aims or content of
the communication. Imperfect communication resulted in misaligned efforts,
wasted energy, and frustration at best; at worst, it resulted in derailed efforts and
negative perceptions of collaborators. In one case, a professor planned to modify
and include an online module in his course content, at the request of a
collaborator. The professor had done some work towards implementing the
modified module and met with his collaborator and another colleague who was
supporting the effort. After a conversation about progress, all three walked away
with the impression that they were on the same page. Upon closer examination,
however, the professor believed he had met and exceeded the expectations of his
collaborators. His collaborator believed that the professor had taken the funding
available to support the effort and misappropriated it. The supportive colleague
wasn’t sure what had gone wrong but was certain that this effort was not worth
continuing. This miscommunication about goals and effort was not identified by
any of the three participants and resulted in termination of the implementation
effort.
In cases where misalignment is not noted, people believe that they
understand shared goals but in fact have different understandings of their roles or
of the “shared” goals. In these cases, outcomes are not as anticipated, and
collaborators don’t agree on (or don’t discuss) where the effort went wrong.
Sometimes, all collaborators remained content with the outcomes of interactions
and resulting products of collaboration, but these interactions resulted in
conflicting expectations or intentions. The most destructive miscommunications
are in fact experienced by all participants as successful, comfortable
communication: miscommunication is unnoticed and has persistent effects on the
collaborative efforts. In the case of casual communication with colleagues,
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family, and friends through informal networks, the need to communicate precise
and specific information is lessened. When an educator is considering adoption of
an educational technology and a colleague or friend who does happen to have
relevant expert knowledge recognizes a knowledge gap, offering that information
may be considered rude, uncouth, or unwelcome. When educators do not know
exactly what guidance they need and ask colleagues who are experienced users
but do not have expert knowledge about the technology, pedagogy, institutional
support, or other key elements, these informal advisors may not recognize a need
to share specific knowledge. While a conversation might feel helpful and
complete to both parties, if critical information fails to transfer from the expert or
experienced user to the potential adopter, it can result in misplaced confidence.
DISCUSSION
Preparation, including specialized digital literacy, is required to support educators
in effectively adopting novel educational technologies (Mahiri, 2011; NCATE,
1997; Scheffler & Logan, 1999). However, providing this support is difficult in
practice. Faculty support specialists may be aware that literature recommends
they meet educators “where they are” in offering support (Ambrose et al, 2010;
Bryk, Gomez, Grunow & LeMahieu, 2015; Gillespie, 2010). Unsolicited guidance
from experts may be perceived as a threat to educator autonomy or academic
freedom or seen as critical of educators’ teaching skill or personal identity
(Brownell & Tanner, 2012). Encouraging faculty to rely on peer networks may
expose risk-averse faculty to new pedagogies and develop buy-in for
transformative incorporation of eLearning tools because faculty are predisposed
to reach out to peers through informal networks. This path to buy-in, however,
increases awareness of the utility of eLearning tools without conveying the need
for training and other preparation. As a result, it masks the need for specific
knowledge which might ease initial adoption and improve early experiences with
eLearning technologies.
Generalized faculty preparation in digital literacy, especially in the kinds
of resources available at a given institution and the practical experience of
intentional and effective adoption of eLearning technologies, may mitigate faculty
reluctance to leverage institutional support structures and calibrate expectations of
initial implementations. Specific tool and implementation-related knowledge
related to eLearning tools may be available, but risk-averse faculty who are
motivated to adopt tools because of engagement with personal and informal
networks are likely to believe that they need no such preparation, and that they do
not lack requisite digital literacy.
An adept champion who is motivated to move the project from one phase
to the next can shepherd efforts successfully through these challenges. In these
fraught transactions, a champion can mediate interactions and mitigate risks of
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coordination, communication, and collaboration. Efforts which do not have the
benefit of individuals or tools to facilitate collaborative progress were more likely
to stall as a result. The presence of implementation models or detailed narrative
descriptions are recommended to support rapid and effective integration of novel
eLearning technologies.
In an effort to increase faculty buy-in, institutional efforts to promote
informal discussion, faculty-driven exploration of eLearning technologies, and the
use of personal networks may reinforce the perception that these can supply
requisite information. The need for specialized knowledge goes unrecognized,
faculty do not believe that they need preparation, faculty forge forward
unprepared, and when implementations fail to meet expectations the bewildered
educator blames the technology or the fit, not the lack of preparation or
inadequate digital literacy.
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APLU ADAPTIVE COURSEWARE GRANT,
A CASE STUDY: IMPLEMENTATION AT
THE UNIVERSITY OF MISSISSIPPI
Patti O’Sullivan University of Mississippi

ABSTRACT
While specific empirical research on the effectiveness of adaptive learning tools is
essential to advance our understanding of how to best implement them and pair
them with other personalized learning strategies, an overview of the process by
which adaptive tools are implemented at a large, public institution of higher
education provides the research field with qualitative data on the change
management process necessary to scale implementation. This article highlights six
key components of the implementation approach taken at the University of
Mississippi, three challenges to implementation at scale and the lessons learned
from them, and finally, three suggestions for improving the implementation
process. This narrative serves as a preliminary contribution to a developing
project headed up by the Personalized Learning Consortium (PLC) at the
Association of Public Land Grant Universities (APLU): Implementation Guide
for Scaling Adaptive Courseware. While this case study is unique to the
University of Mississippi, it underscores elements of the change management
process with broader application for 4-year colleges and universities.

KEYWORDS
Adaptive learning, courseware evaluation, faculty barriers

APLU ADAPTIVE COURSEWARE GRANT,
A CASE STUDY: IMPLEMENTATION AT
THE UNIVERSITY OF MISSISSIPPI
Patti O’Sullivan University of Mississippi
INTRODUCTION
In 2015, the PLC released an RFP for a Gates Foundation grant to implement and
scale adaptive courseware in higher education. Awarded in June 2016, the
Accelerating Adoption of Adaptive Courseware at Public Research Universities
grant funds programs at eight public universities to support the adoption of
personalized learning in high-enrollment, general education courses (Duff, 2015).
Adaptive courseware is a key personalized learning strategy designed to benefit
traditionally underserved, minority, and first-generation students in higher
education (Duff, 2016). In addition to supporting the adoption of adaptive
learning systems, the grant provides support for research on the effect of adaptive
courseware on student success and for faculty development training in
personalized learning strategies. Administrators at the University of Mississippi
(UM) applied for the APLU Adaptive Courseware Grant because they recognized
its potential to enable UM to advance its mission to serve the people of
Mississippi through education, research, and leadership.
UM’s grant proposal team chose the following courses as a good fit for
implementing personalized learning: College Algebra, Introduction to Chemistry,
General Chemistry, First Year Writing I and II, Statistics, Introduction to
Psychology, Human Biology, and Microeconomics. All nine courses are part of
the general education curriculum in the College of Liberal Arts. Four were chosen
for having DF rates above 20%: Statistics, Introduction to Chemistry, College
Algebra, and Human Biology (University of Mississippi, 2015).
Although the DF rate for First Year Writing I was relatively low compared
to the other courses chosen for the grant (8% in Fall 2015), the grant writing team
included the course because the course directors had previous experience building
modules in adaptive courseware, collaborating with peers at other institutions, and
working within the parameters of an APLU grant.
The Pell-eligible target population of the APLU grant was an additional
consideration in including the following courses in the grant: Statistics (30.7%
Pell-eligible), Introduction to Chemistry (38% Pell-eligible), College Algebra
(29% Pell-eligible), and Introduction to Psychology (27.3% Pell-eligible). Finally,
outside of Introduction to Chemistry, courses chosen for the grant had annual
enrollments exceeding 1,000 in the 2014-2015 academic year. Introduction to
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Chemistry had a relatively low enrollment in that period (606 students), and yet a
high DF rate (27%) and a high Pell-eligible population (38%). These factors
convinced the grant proposal team to include Introduction to Chemistry in the
grant.
Figure 1. Courses to be Developed for Academic Year One (2016 - 2017)

Department

Course

Fall, Spring,
Summer
Enrollment in
2014-2015

% Pell
Recipients
in 20142015

DF Rate
in Fall
2015

Mathematics

Math 115
(Statistics)

1,247 Students

30.7%

21%

Chemistry

Chemistry
101

606 Students

38.0%

27%

Writing and
Rhetoric

Writing 101

1,981 Students

25.5%

8%

Figure 2. Courses to be Developed for Academic Year Two (2017 - 2018)

Department

Course

Fall, Spring,
Summer
Enrollment in
2014-2015

% Pell
Recipients
in 20142015

DF Rate
in Fall
2015

Mathematics

Math 121
(Algebra)

1,175 Students

29.0%

27%

Psychology

Psychology
201 (Intro)

2,108 Students

27.3%

17%

Writing and
Rhetoric

Writing 102

2,085 Students

24.0%

19%
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Figure 3. Courses to be Developed for Academic Year Three (2018 - 2019)

Department

Course

Fall, Spring,
Summer
Enrollment in
2014-2015

% Pell
Recipients
in 20142015

DF Rate
in Fall
2015

Biology

Biology 102

1,860 Students

21.4%

22%

Chemistry

Chemistry
105

1,068 Students

25.5%

18%

Economics

Econ 202
(Micro)

1,669 Students

16.2%

12%

Of the nine courses identified in the original grant proposal, six have
piloted adaptive courseware with two fully scaling in Spring 2018. Two courses
have proven to be not a good fit for the grant, and one fully scaled for one
semester before the course director decided to discontinue using adaptive
courseware in favor of a learning system outside the scope of the grant.
Figure 4. Status of implementation in courses selected for the grant

Not participating in grant

Pilot stage

Fully scaled

First Year Writing II –
Course director does not
believe the course is a good
fit for the grant.

Human Biology – Course
director not ready to move
from pilot of 4-6 sections to
scale all 14 sections.

Introduction to Chemistry –
Fully scaled out with two
sections after one pilot
semester.

Intro. to Psychology –
sections are not taught with a
common text or methodology
and faculty were not
interested in using an
adaptive platform.

Microeconomics – only two
of seven faculty who teach
this course are interested in
teaching with adaptive
courseware.

First Year Writing I – Fully
scaled out with 120 sections
after two pilot semesters.

College Algebra – Course
director prefers a learning
platform not covered by the
scope of the grant.

General Chemistry – only
five of seven faculty who
teach this course are
interested in teaching with
adaptive courseware.

Statistics – Fully scaled out
with twenty-three sections after
two pilot semesters.
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COMPONENTS OF THE IMPLEMENTATION APPROACH
After deciding to house the grant project in the College of Liberal Arts, the grant
PIs hired a full-time professional staff member to manage the grant and oversee
the implementation program as well as research studies related to implementation.
The grant program was named PLATO, Personalized Learning & Adaptive
Teaching Opportunities. The grant program manager took a particular
implementation approach that involved dozens of conversations with faculty
members, department chairs, administrators, students, colleagues at peer
institutions, and vendors. While many key decisions regarding implementation
came out of these conversations, the conversations themselves seeded a
relationship-focused approach to implementation.
FACULTY RELATIONSHIPS
UM had several early adopters to whom the grant program manager could turn for
guidance. These were faculty who fell into one or more categories: 1) They had
worked with vendors in building or customizing adaptive courseware for their
classes. 2) They had been involved in previous PLC adaptive courseware grants.
3) They had experience as beta-testers for adaptive learning platforms associated
with particular textbook publishers such as Pearson and McGraw-Hill.
The grant program manager met with each of the early adopters to learn
about their use of adaptive courseware, solicit their advice regarding
implementation, and to help compose a sales pitch to other faculty and department
chairs.
The PLC grant allows UM to provide stipends for faculty developing and
piloting adaptive courseware. The chart below represents the initial stipends for
the 3-year grant period:
Figure 5. Faculty stipend tiers

Grant Year
Stipend amount

1
$5,000.00

2

3

$2,500.00 $1,000.00

Although no faculty refused to meet with the program manager to talk
about adaptive courseware, faculty with strong relationships with publisher
representatives were more responsive to publishing representatives introducing
them to the adaptive features of courseware. Because of this, the program
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manager worked with publishing representatives to approach faculty to pitch the
use of adaptive courseware. Most large textbook publishers either have their own
adaptive add-ons or partner with a company with an adaptive engine. For
example, McGraw-Hill bought ALEKS, an adaptive tool that can be paired with a
variety of textbooks in the disciplines of mathematics, sciences, and business. The
adaptive tool created by Knewton will be used to power Pearson’s MyLabs and
Mastering programs until Pearson develops its own adaptive tool.
For most faculty, using the adaptive features of the courseware they had
already chosen for their classes was a small ask. Faculty were happy to receive a
stipend for work they already planning on doing such as being trained in the use
of the courseware, modifying course content in the courseware, and integrating
courseware practice and assignments into the course syllabus.
Early in the process of trying to gain faculty buy-in, it became apparent
that instructor-rank faculty were far more interested in piloting sections with
adaptive courseware (O’Sullivan, 2017). The chart below shows the institutional
status of faculty participants in the grant. In the first year of the grant, only one
faculty participant had research responsibilities.
Figure 6. Institutional status of faculty participating in grant year one

Year 1 faculty participants in APLU adaptive courseware grant
Staff with teaching
responsibilities, 1

Instructors &
adjuncts, 6

Tenure-track , 1

Instructionaltrack, 5
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Year 2 of the grant showed an increase in faculty participants with research
responsibilities. However, they still represent a minority of faculty taking part in
the grant. Moving forward, the participation of tenure-track faculty is unlikely to
increase due to a combination of factors:
1. The perception (and in many cases the reality) that adopting new teaching
tools takes time and effort not recognized in the tenure and promotion
process.
2. Underwhelming evidence that adaptive learning systems provide academic
benefits correlating with time investment required to implement them.
3. The grant targets high enrollment, general education classes with a high
Pell-eligible enrollment and significant DF rates. Tenure-track faculty do
not teach the majority of classes that fit these criteria.
Figure 7. Institutional status of faculty participating in grant year 2

Year 2 faculty participants in APLU adaptive courseware grant
Staff with teaching
responsibilities, 7

Tenure-track, 8

Instructional-track,
7

Instructors and
adjuncts , 32

Stipend incentives for faculty during the first year of the grant were quite high
based on an assumption that only nine courses and twenty faculty would be
included in the grant. However, when faculty participation more than quadrupled
from Year 1 to Year 2 of the grant, the program manager reduced stipends and
created a tiered system to better reflect the work faculty were putting into their
course redesign.
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Figure 8. Faculty stipend tiers

Grant Year

1

2

3

Category 1: Off-the-shelf course product $2,000.00

$2,000.00 $1,000.00

Category 2: Modified course product

$3,000.00

$2,000.00 $1,000.00

Category 3: Full build of course

$4,000.00

$3,000.00 $1,000.00

While the majority of courses using adaptive courseware (23 of 29) relied
primarily on off-the-shelf courseware and content provided by a textbook
publisher, three courses fall into category 2, a modified course product: First Year
Writing I, Academic Success, and Introduction to Sociology. Course directors in
the first two courses worked with Lumen Learning to adapt OpenStax content to
the learning objectives of their respective courses, while an Assistant Professor of
Sociology is modifying OpenStax content in the Realizeit Learning platform for
her sections of Introduction to Sociology. Instructors in pharmacy and
engineering worked respectively with Realizeit Learning and Smart Sparrow to
fully build their courses with Open Educational Resources (OER).
The remaining courses in the grant are off-the-shelf products from large
publishers. As the chart below indicates, faculty have chosen large textbook
publishers Pearson (MyLabs and Mastering), McGraw-Hill (ALEKS and
LearnSmart), WileyPlus, and Cengage over content-agnostic vendors who provide
authoring tools to build a course with either OER or original content. The reasons
given by faculty for choosing publisher content include a preference for
courseware tied to a particular textbook, a preference for fully built systems
maintained by the publisher, and familiarity with particular vendors and products.
Figure 9. Courseware selections, year two
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In addition to stipends to incentivize faculty, the program manager established
several awards associated with the grant. The awards ranged from participation
trophies to teaching and course redesign awards worth $2,000.00 each. These
were presented at an awards ceremony attended by upper-level administrators.
The impact of the awards and the awards ceremony cannot be underestimated.
The event raised the visibility of the work of the grant within the campus
community, it provided upper administrators, deans, and department chairs the
opportunity to show their support of the work of the grant to faculty, and it
celebrated faculty innovators in a public setting.
During the first semester of pilots, the program manager met individually with
each faculty member to learn how the pilot was progressing and what faculty
needed to sustain the pilot. These meetings were helpful in determining how
faculty were using the courseware in their courses and whether the data generated
by the courseware was proving useful in managing high-enrollment classes.
At the end of each semester, the program manager invites all participating
faculty and department chairs to a luncheon in which they share their challenges
and solutions with each other. Following the first pilot semester, the conversation
centered on concerns faculty had regarding their comfort level in using the
courseware to achieve course goals such as communication with students,
remediation for struggling students, and customizing content and assessments in
the courseware. In subsequent semesters, the faculty conversation is driven by
student feedback on adaptive courseware derived from student focus groups and
an end-of-semester student survey.
During the first full semester of the grant, the bulk of faculty development
programming included information sessions and vendor demonstrations of
adaptive courseware. The second semester included much of the same
programming, with the addition of sessions on OER resources, active learning,
and flipped classrooms. The program manager works closely with the Center for
Excellence in Teaching and Learning to develop and carry out local faculty
development programming. The PLC has also provided opportunities for faculty
to experience personalized-learning strategies including a workshop on active
learning held at the University of Louisville and a symposium on technological
innovation in digital education held at the University of North Carolina at Chapel
Hill. Finally, the program manager funds faculty travel and registration for
conferences that feature sessions on personalized learning.
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DEPARTMENTAL RELATIONSHIPS
Long before implementation of adaptive courseware pilots, the program manager
met with department chairs and course directors to discuss the goals of the grant
and potential benefits for the department. Department chairs provided insight into
which faculty would be good candidates to pilot adaptive courseware and which
courses would benefit from a course redesign.
Within departments, course directors were instrumental in gaining buy-in
from instructors and arranging course-specific vendor training. Several course
directors have taken on the role of in-house trainer in the use of the adaptive
features of courseware, while others are more comfortable leaving all training
matters to vendor representatives.
Faculty development at the department level has consisted exclusively of
vendor demonstrations and training. However, some departments have requested
discipline-specific training in active learning strategies and learning analytics. We
are currently in the planning stages for a vendor workshop in learning analytics
with a cooperative learning format in a TEAL room (Technology Enhanced
Active Learning) for the departments of physics, chemistry, and biology.
The PLC grant includes funds for departments to hire graduate assistants
to pull data from the courseware to assist faculty with learning analytics. None of
our departments have used the funding in this way, however the department of
chemistry is using grant funds to hire undergraduate teaching assistants to help
with active learning in a class with 150+ enrollments. We have also used grant
funding to pay for faculty travel and conference registration, and to provide
learning analytics from adaptive courseware to inform Supplemental Instruction
(SI) sessions in which students lead other students in understanding and practicing
course concepts.
ADMINISTRATIVE RELATIONSHIPS
Without supporting larger institutional goals such as improving retention and
graduation rates and improving access to education through cost saving and
academic support, academic innovation programs are unsustainable. The PLC
grant requires administrative support, but for institutions implementing adaptive
learning programs without a grant, it is essential to include upper administrators
in early conversations about how these course tools can move the institution
closer to its goals.
Our program reports out to the provost’s office after each semester with
data from institutional research on student outcomes from sections using adaptive
courseware, with student feedback from a semester survey and focus groups, and
with program activity updates. We are also involved in promoting the university’s
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Quality Enhancement Program (QEP) by sponsoring faculty development events
and faculty learning communities on the QEP topic: critical thinking. In the
planning stages of the QEP, we presented to the QEP committee how adaptive
learning supports the QEP in two ways: by providing students with data on how
they learn and by liberating instructors from worries over content coverage, so
they can incorporate critical thinking activities during class time.
In addition to tying implementation to the institutional strategic plan,
adaptive learning also supports the goals of key support units such as student
advising and success, the Center for Excellence in Teaching and Learning
(CETL), the Center for Academic Innovation, and Institutional Research and
Effectiveness Planning (IREP). Our program advised the Office of Student
Success in choosing courseware for their college success course and we sought
guidance from their advisers on how to implement personalized learning
strategies to maximize student success in the general education curriculum. We
have also partnered with CETL and the Office of Academic Innovation in
providing faculty development programming and funding support for faculty
engaged in Scholarship of Teaching and Learning related to adaptive learning. An
additional partnership with CETL promotes the use of learning analytics in
Supplemental Instruction. Finally, by tracking student outcomes in 100 and 200level courses that use adaptive courseware and sharing that data back to
departments and administrators, we are supporting the mission of IREP.
STUDENT RELATIONSHIPS
Because they are the stakeholders with the most to gain (or lose) from adaptive
learning platforms, students’ feedback on implementation is essential to the
program. We are particularly interested in how students feel about the cost of
courseware, their user experience with the various technologies, the courseware’s
effectiveness as a learning tool, and how instructors integrate courseware into their
courses. We solicit student feedback in four ways: 1) an end-of-semester survey
sent out to all students enrolled in a course that requires adaptive courseware, 2)
course-based student focus groups, 3) a student forum in which a select and diverse
panel of students share thoughts on the learning process, and 4) a student advisory
board that meets with the adaptive learning program team three times each semester.
PEER RELATIONSHIPS
Relationships with peers doing similar work at other institutions has been
essential in understanding and accomplishing the work of an institution-wide
implementation of adaptive courseware (Duff, 2017). For the eight program
managers involved in the PLC grantee cohort, our monthly virtual meetings and
bi-annual in-person meetings have allowed us to share lessons learned and
insights gained in the implementation process.
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After spending the first two years of the grant helping each other with
implementation, program managers in the PLC cohort are now collaborating on
related research projects and an implementation guide. Based on work already
begun at the University of Mississippi, program managers at Colorado State
University and Georgia State University are working together to share student
feedback data in a collaborative publication. Also, all eight program managers are
together writing an implementation guide under the direction of the PLC and a
partner organization, the Digital Learning Solutions Network.
In addition to the PLC grantee cohort, the program manager and several
faculty are involved in discipline-specific learning communities with membership
across the nation. The program manager benefits from learning from change
managers involved in both adaptive learning and other academic innovation
projects and is currently collaborating through the Empirical Educators Project
with faculty and staff at University of Central Florida, Colorado Technical
University, Carnegie Mellon University, and Realizeit Learning. Faculty enjoy
discipline-specific learning communities in which members discuss use cases
with specific digital products and discuss teaching and learning strategies that
work particularly well in their discipline.
VENDOR RELATIONSHIPS
Vendors are an important partner in adaptive courseware implementation, serving
in several important roles including training, tech support, course redesign, and
price and purchasing negotiations. For institutions with little instructional design
infrastructure, vendors can provide product-specific training sessions for faculty
and student users. Vendors of products not specifically endorsed by a university’s
IT program are also in the best position to provide tech support for faculty and
students, and many of them have both online and call-in services to assist users
even during non-business hours. Vendors focused on digital learning solutions
rather than publishing textbooks tend to invest heavily in providing support to
faculty for course redesign. At UM, faculty have worked closely with Lumen
Learning, Realizeit Learning, and Smart Sparrow on full course builds involving
OER, faculty-generated, and third-party content. A key focus area of the
implementation program is increasing student access to education through
reducing the price of course materials. Vendors such as Realizeit Learning,
Lumen Learning, and Smart Sparrow have worked with faculty to price access to
their courseware based on student feedback. In addition, both Realizeit and
Lumen have assisted the program manager in negotiating pricing and purchasing
options for students with the university bookstore. Both vendors have also worked
with the program manager to establish direct-pay purchasing to relieve students
from steep bookstore mark ups on access codes.
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CHALLENGES TO IMPLEMENTATION
LACK OF COORDINATED FACULTY SUPPORT
An early and ongoing challenge to implementation of adaptive learning systems at
the University of Mississippi is a lack of coordinated support staff for faculty. In
its first eighteen months, the grant program leading implementation was housed in
the College of Liberal Arts, and currently the program is housed in the
Department of Writing & Rhetoric. Both units have successfully overseen other
teaching and learning initiatives; however, the College of Liberal Arts does not
employ instructional design staff to assist faculty with educational technology,
and the one instructional designer in the Department of Writing & Rhetoric is
dedicated to technology and design efforts in that large department. Two
University-wide faculty support centers, the Faculty Technology Development
Center, reporting to IT, and the Center for Excellence in Teaching and Learning,
reporting to the Provost’s Office, provide only limited support for the adaptive
learning implementation program, as neither has experience with adaptive
learning systems or the personnel to dedicate to working one-on-one with faculty
to choose a system or develop and assess a pilot with it.
LACK OF AWARENESS
In addition to faculty support units not being adequately equipped to assist faculty
with implementation, in the first year of the grant, faculty knowledge of adaptive
learning systems was all but non-existent aside from a handful of early adopters.
Indeed, when the grant program manager reached out to faculty whose course
materials selection indicated they were using adaptive courseware, most faculty
had not heard of the term. Those few who were familiar with adaptive learning
had no common definition of the term and no understanding of how it differed
from an e-textbook. This challenge should have been easily overcome with
vendor demonstrations of courseware, but it soon became apparent that vendors
also did not agree on a definition of adaptivity in their products, and they often
oversold features of their products that later proved underdeveloped or
underwhelming in terms of functionality and ease of use.
MANAGEMENT OF LOWER LEVEL COURSES
Individual departments at the University of Mississippi have discretion over
hiring instructors for departmental courses and managing courses with multiple
sections. Some departments highly coordinate learning objectives, course policies,
and course materials across multiple sections while others leave those decisions to
individual instructors. As might be supposed, highly coordinated courses provide
favorable conditions for training instructors and scaling the use of courseware
across all sections. On the other hand, uncoordinated courses allow interested
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faculty to adopt adaptive course materials without obtaining the permission of a
course director.
As implementation of adaptive courseware expands, courses that have
scaled or plan to scale because of highly coordinated course management include
First Year Writing I, Introduction to Chemistry, Statistics, Human Biology, The
Environment, Biological Sciences I and II, Anatomy and Physiology I and II,
Pharmacy Ethics, and Elementary and Intermediate Spanish. An uncoordinated
course management approach has allowed faculty teaching General Chemistry,
Organic Chemistry, Introduction to Sociology, Fluid Mechanics, Management
Information Systems, Trigonometry, Microeconomics, Business Statistics, and
College Success, to implement adaptive courseware is their particular sections of
a course with multiple sections and instructors.
The high management approach can be a barrier to adoption if a course
director is not in favor of implementing adaptive courseware. Likewise, the
uncoordinated course management approach can also create a barrier when so few
faculty are interested in using courseware that the ROI for training and
implementation is not feasible.
LESSONS LEARNED FROM THE FIRST YEAR OF IMPLEMENTATION
1. Faculty autonomy over all aspects of course structure and course content
makes course coordination difficult in some departments.
What we learned: Respecting departmental culture and faculty autonomy is
essential to creating buy-in for new initiatives.
2. Implementing student success programs involves changing faculty attitudes
from that of gatekeepers or sage on the stage to facilitators of learning.
What we learned: Faculty respond to the example of other faculty rather than
to evidence-based pitches about teaching and administrative change
management initiatives (Herckis, 2018). When faculty exemplars are
recognized and rewarded at the highest levels of university administration, we
can maximize the effect of the faculty exemplar.
3. Limited resources make it difficult to provide extensive faculty onboarding and
faculty development.
What we learned: We had to identify high-impact uses of grant money and
forge partnerships with vendors and other support units to accomplish our
faculty development goals.
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MOVING FORWARD
The reflection process after three semesters of course pilots with adaptive
courseware includes qualitative data from eight student focus groups, qualitative
data from two student feedback surveys, and general data from the grant budget,
feedback from faculty development programming, and feedback from external
conference/meeting presentations. From these data, three areas of improvement
have emerged.
1.

More effectiveness research needs to be done, particularly at departmental
and course levels. Faculty and course directors are largely making decisions
regarding courseware materials and teaching format without evidence of
effectiveness. Adaptive courseware is no magic bullet, and the simple
replacement of non-adaptive courseware with adaptive courseware holds
little promise of improving student learning. However, research in cognitive
science and the scholarship of teaching and learning have demonstrated over
and again how low stakes practice, delayed retrieval, and chunked delivery of
content can improve learning. Adaptive courseware provides these cognitive
benefits, particularly in content-based courses. While technology-enhanced
active learning teaching methods are increasingly being adopted by STEM
faculty in biology, engineering, physics, and pharmacy, most high enrollment
courses at UM are still taught in a lecture format with minimal
implementation of student engagement strategies that reach the back rows of
a lecture hall. More importantly, courses with little student engagement are
not optimizing success for key populations at the heart of the grant’s mission:
first generation college students, underserved students, and minority students.

2.

Courseware implementation needs to be tied to other goals such as lowering
DF rates, increasing student engagement, and improving interventions for atrisk students (Hinton, 2012). After listening to student feedback in the focus
groups, we realized we had done a poor job of explaining the purpose of the
grant to faculty and training them to use courseware data effectively. Some
faculty are not using the courseware to engage students in the classroom or to
identify students at risk for failing the course. Of more concern is how some
faculty are implementing courseware as a supplement to the course rather
than integrating it in the course. In these classes, students expressed
frustration that the work they do in the courseware has little to no connection
to the class lecture and does not prepare them for high-stakes exams.
Exacerbating that frustration is the high cost of access codes for a tool faculty
are ill-trained to use and for online work that does not significantly count
toward a final grade.
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3.

Teaching and learning platforms need improving in two critical areas:
faculty ability to customize content in the courseware and alternative
purchasing options for students. Faculty using off-the-shelf products
distributed by large publishers such as Pearson, McGraw-Hill, and Cengage
have expressed dissatisfaction with being locked into publisher-determined
content arrangement and assessment questions. Faculty are seeking a balance
between the time commitment required to build their own course in adaptive
authoring platforms, which give them full autonomy over content and
assessments, and courseware that provides a complete course package
requiring little time to learn how to use, but that is not customizable.
Although they are happy for the extra money the grant stipends provide,
faculty tell us what they truly need in order to build or to customize a course
is time.

In addition to the need for flexibility in courseware authoring, there needs
to be more flexibility in courseware purchasing options. Students in our focus
groups voiced frustration in being forced by the campus bookstore to purchase
courseware bundles that include a physical textbook they do not use and that
constitutes a significant portion of the overall cost of the bundle. Another point of
frustration for students is a lack of guidance from faculty on which course
materials to purchase when they are available unbundled through online
bookstores. Students trying to save money bought only the courseware access
code but discovered weeks into the course they should have also bought the
companion e-book. In another instance, a faculty member chose an OER textbook
for his physics class, and the bookstore printed and bound a PDF copy and is
selling it to students who do not know it is a free online resource. A final point of
frustration for students regarding the purchase of course materials involves the
amount of time access codes are available. While a handful of vendors sell access
to courseware for an unlimited timespan, most vendors limit access between six
months and two years. Students spoke of the need for guidance on which package
to purchase, and also noted a desire for reduced rates for courseware in a class
they were repeating. Finally, students purchasing access for two-semester courses
using the same courseware (General Chemistry I and II for example), wanted the
option to pause access if their schedule could not accommodate completing the
second part of a course in a consecutive semester.
When we began implementation of the adaptive courseware grant, it was
clear we were undertaking to change the culture of teaching and learning at the
University of Mississippi. Personalized learning includes adaptive courseware,
which can provide students, faculty, and administrators with actionable data about
how students learn and how courses might be redesigned to optimize learning.
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However, the technology alone is insufficient in addressing key barriers to
success including a lack of preparedness for college, a lack of engagement in
learning, and a lack of resources to help balance the responsibilities of school,
work, and family (Horton, 2015; Lake Research Partners, 2011).
We purposefully named the grant management program to include
adaptive teaching so the focus would not be on the tool, but on the evolving range
of student-centered teaching practices that engage students in high-enrollment
classes. Case studies from institutions implementing personalized learning as
early as 2012 indicate it is a combination of digital adaptive learning systems and
high-touch student engagement practices that yields positive change in student
success in barrier courses (Boschmans & Beaudrie, 2014; Neff, 2016).
Implementing adaptive courseware in nearly 30 courses across a dozen
departments is no small accomplishment, and yet it is only one step, built on
countless others preceding it, in creating a culture of student success. We have a
long way to go in moving from adaptive courseware implementation to the full set
of personalized learning practices that will benefit our most vulnerable students,
but the APLU adaptive courseware grant has set us on a path to realize that goal.
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ADAPTABLE SELECTIVITY:
A CASE STUDY IN EVALUATING AND SELECTING
ADAPTIVE LEARNING COURSEWARE
AT GEORGIA STATE UNIVERSITY
Megan M. Tesene Georgia State University

ABSTRACT
In the summer of 2016, the Association of Public Land-Grant Universities
(APLU) awarded Georgia State University with a $515,000 grant to adopt,
implement, and scale adaptive learning courseware in undergraduate general
education courses. Georgia State’s approach to the three-year grant is both datadriven and collaborative, focusing on the exploration and piloting of adaptive
courseware prior to scaling out the technology across five high-impact courses.
This article highlights the work conducted at the Center for Excellence in
Teaching and Learning (CETL) during Year 1 of the grant. CETL’s Adaptive
Learning Program Manager and Director of Learning Technology review the
systematic and collaborative approach taken to evaluate and select adaptive
courseware at Georgia State University.
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Adaptive learning, courseware evaluation, courseware selection, effective
practices

ADAPTABLE SELECTIVITY:
A CASE STUDY IN EVALUATING AND SELECTING
ADAPTIVE LEARNING COURSEWARE
AT GEORGIA STATE UNIVERSITY
Megan M. Tesene Georgia State University
INTRODUCTION
In the summer of 2016, the Association of Public Land-Grant Universities
(APLU) awarded Georgia State University with a $515,000 grant to adopt,
implement, and scale adaptive learning courseware in undergraduate general
education courses. Funded by the Bill & Melinda Gates Foundation (BMGF), and
with oversight by APLU’s Personalized Learning Consortium, the three-year
project aims to improve undergraduate education and promote student success
through the implementation of adaptive learning courseware in high-enrollment,
high-risk courses (APLU, 2016a). Georgia State’s approach is both data-driven
and collaborative, focusing on the exploration and piloting of adaptive courseware
prior to scaling out the technology across five high-impact courses. This article
highlights the work conducted at the Center for Excellence in Teaching and
Learning (CETL) during Year 1 of the grant. Specifically, we offer an overview
of the systematic exploration and selection of adaptive learning courseware. We
hope that our extensive evaluative process can offer insights to individuals and
institutions that are interested in navigating and experimenting with adaptive
learning courseware. In outlining the steps taken to evaluate and select adaptive
courseware, we provide a model that is both replicable and flexible.
ADAPTIVE LEARNING: A PROMISING TECHNOLOGY
The proliferation and advancement of high-quality learning technology in recent
years has corresponded with a pronounced enthusiasm surrounding the potential
of adaptive learning courseware (Fain, 2013; Waters, 2014; Zimmer, 2014).
Organizations such as the Bill & Melinda Gates Foundation have made targeted
investments in advancing the development of adaptive learning technologies and
accelerating the implementation of those products in higher education (Fain,
2013; Waters, 2014; Zimmer, 2014). Academic administrators seem to share
excitement for the technology. Indeed, a recent survey conducted by Inside
Higher Ed and Gallup found that two-thirds of university and college presidents
recognized adaptive learning technologies as having the potential to “positively
influence higher education” (Lederman & Jaschik, 2013; Stokes, 2013; Zimmer,
2014).
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According to proponents of adaptive learning, the technology has the
ability to profoundly enhance undergraduate teaching and learning while
simultaneously liberating us from higher education’s “iron triangle” of cost,
quality, and access (Tyton Partners, 2013; Zimmer, 2014). If such claims are
accurate, adaptive learning technologies may have the potential to improve the
overall quality of teaching and learning while offering students and faculty
products that are both affordable and accessible (Ekowo, 2017; Tyton Partners,
2013; Zimmer, 2014). Perhaps the technology’s greatest potential lies in its ability
to offer a personalized learning experience to students. As student populations
become increasingly diverse, so too does the aptitude and skill level in the college
classroom. Within this environment, reformers note the need for moving away
from a one-size-fits-all approach to education (Alli, Rajan, & Ratliff, 2016; Tyton
Partners, 2013). Learning theorists have long argued for a push towards
differentiated, personalized learning, noting that individual learners have unique
cognitive needs and aptitudes (Bloom, 1971; Cronbach, 1957). Advancing
technologies, and adaptive learning courseware in particular, are being hailed
within the higher education community as a means to offer personalization to
these diversified student bodies (Alli et al., 2016; Dziuban, Moskal, Johnson, &
Evans, , 2017; Murray & Pérez, 2015).
Given such proclamations, it is unsurprising that colleges and universities
have made significant efforts to experiment with adaptive learning courseware
(Waters, 2014). However, despite the increased application of these solutions,
there remains a shortage of academic literature on the technology (Fain, 2013;
Murray & Pérez, 2015; Tyton Partners, 2013). The collective research that is
available fails to offer conclusive evidence regarding the ability of adaptive
learning solutions to improve student learning and outcomes (Lederman, 2017;
Murray & Pérez, 2015; Yarnall, Means, & Wetzel, 2016). While some studies
show that adaptive courseware improve student learning (Nakic, Granic, &
Glavinic, 2015; Popsecu, Badica, & Moraret, 2010), others indicate that the effect
of these technologies is negligible (Griff and Matter, 2013; Murray & Pérez,
2015). Ultimately, the lack of consensus and consistency across the research on
adaptive learning causes many to remain skeptical of the technology’s potential
(Lederman, 2017; Tyton Partners, 2013). As institutions of higher education
continue to pilot and experiment with adaptive learning courseware, the validity
of proponents’ claims will be confirmed or disproven. By implementing a pilot
study into the effectiveness of adaptive courseware across multiple sections and
disciplines, Georgia State will contribute to the educational community’s evolving
understanding of these technologies.
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THE SETTING
Georgia State University is an urban university that primarily serves low-income
and minority students. With a student population that is 73% non-white and over
50% Pell eligible, it is recognized as one of the most diverse universities in the
United States (GSU, 2017a). For more than a decade, Georgia State has
implemented a variety of targeted and dynamic student success initiatives that
have enabled the institution to dramatically improve graduation rates (See Table
1) and eliminate achievement gaps on the basis of race, ethnicity, and income
(Gates, 2017; GSU, 2015). Perhaps one of the most successful initiatives has been
the university’s push for data-driven advising. The GPS Advising initiative uses
predictive analytics to identify at-risk students so that advisers and faculty can
provide students with personalized assistance that can reorient them to a path
towards degree completion (GSU, 2017b).
Table 1: GSU Undergraduate Graduation Rates by Year (2003-2014)

Source: Georgia State University, Enrollment Services (2015)

The premise behind adaptive courseware is similar. As students interact
with the technology, adaptive systems collect data and learn about the student so
that meaningful resources, guidance, and interventions may be offered—placing
the student on a path to course completion. Should adaptive courseware prove to
effectively function in this manner, their implementation at Georgia State could fit
into an existing ecosystem that uses data to identify and aid at-risk students with
personalized, targeted assistance. Further, given the potential of such technologies
to provide access and flexibility to non-traditional, lower-income, and
traditionally marginalized communities (Dziuban et al., 2017), adaptive learning
could benefit Georgia State’s diverse community of students.
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GEORGIA STATE UNIVERSITY ADAPTIVE GRANT STRUCTURE
Georgia State University’s participation in the APLU adaptive grant is structured
upon a targeted, three-year pilot-to-scale approach. Rather than immediately
pushing to scale, we’re following a methodic, collaborative, and evidence-based
process that focuses on facilitating faculty and institutional buy-in via research.
Participating faculty, supported by staff at CETL, will pilot adaptive courseware
in five gateway courses in Economics, Political Science, and Psychology. Course
selection was based on four main criteria:
1. High enrollment courses that serve as gateways to progression for students in
multiple majors
2. High DFW rates relative to the institutional average at the undergraduate level
3. Offered by departments with established track records in support of
instructional innovation
4. Strong administrative and faculty leadership
Based on these criteria, as well as an interest in exploring adaptive technologies in
predominantly social science courses, the following courses were selected to participate:
x Global Issues (POLS)
x Introduction to American Government (POLS)
x Principles of Macroeconomics (ECON)
x Principles of Microeconomics (ECON)
x Introduction to General Psychology (PSYC)
For each of the courses selected, faculty “course coordinators” were assigned to
lead the initiative and their colleagues in selecting, implementing, and evaluating
adaptive courseware. Course coordinators were selected because of their proven
interest in and commitment to student success and instructional innovation. For
the duration of the grant the course coordinators, along with support staff at
CETL, work in collaboration to explore, pilot, and scale adaptive courseware
across the five participating courses. By prioritizing faculty leadership and data-based
decision-making, our three-phase process is designed to promote buy-in, increase
the potential extent of adoption, and serve the interests of Georgia State students.
The three-phase process takes place across each year of the three-year grant:
Table 2: Georgia State University Adaptive Grant Structure
Year 1: Exploration (2016-2017)
Educating &
Community Building

Courseware
Evaluation & Selection

Faculty Training &
Proficiency

Course Design

Research Design

Year 2: Pilot Study (2017-2018)
Implementation

Adaptive vs. NonAdaptive

Data Collection &
Analysis

Refinements
(Research & Courses)

Faculty Training &
Scale Prep

Year 3: Scale (2018-2019)
Implementation at Scale

Continued Data Collection &
Analysis

Continued Refinements as Needed
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THE YEAR 1 OBJECTIVE
In the first year of the grant, our team was tasked with evaluating and selecting
adaptive learning platforms which would later be piloted during the 2017-2018
academic year. APLU provided grant recipients with a list of 21 approved
courseware providers and their products (See Table 3). With the goal of piloting
quality adaptive courseware in the following academic year (2017-18), we needed
a way to narrow that list to a more manageable size—allowing us to closely
evaluate those providers and platforms most appropriate for our faculty, students,
and institution. Our approach was both collaborative and methodic.
Technical and support staff based at CETL developed a systematic and structured
process to evaluate and select adaptive courseware products.
Table 3: APLU Approved Adaptive Courseware Providers and Products

1. Acrobatiq

12. McGraw-Hill Education ALEKS

2. Cerego

13. McGraw-Hill Education Smartbook

3. Cengage Learning Mindtap

14. Macmillan LearningCurve

4. CogBooks

15. Open Learning Initiative at Carnegie Mellon
University

5. Fishtree

16. Open Learning Initiative at Stanford
University

6. Fulcrum Labs

17. OpenStax Tutor
18. Pearson MyLab and Mastering with Adaptive
Practice

7. Knewton
8. LeAP by D2L

19. Realizeit

9. Learning Objects

20. Smart Sparrow

10. LoudCloud

21. WileyPlus with ORION (Snapwiz)

11. Lumen Waymaker
Adopted from Association of Public Land Grant Universities (2016b)
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THE EVALUATION TOOL
The Courseware in Context (CWiC) Framework was “developed by Tyton
Partners, in collaboration with the Online Learning Consortium, and with support
from the Bill & Melinda Gates Foundation (the “Foundation”) as part of the
Foundation’s ongoing efforts to support the development and adoption of high
quality digital courseware” (CWiC, 2017 para. 1). The tool is designed to assist
post-secondary decision makers in traversing and understanding the ever-shifting
landscape of the adaptive market (CWIC, 2016 & 2017; Joo, 2017). The CWiC
Framework consists of four main components: A Product Taxonomy, a Research
Collection, a Course-Level Implementation Guide, and an Institutional-Level
Implementation Guide (CWiC, 2016).
Given our task of evaluating and selecting adaptive courseware, we
primarily worked with the CWiC Framework Product Taxonomy. The Product
Taxonomy offers users an extensive list of product capabilities along with their
underlying attributes that can assist decision-makers in evaluating adaptive
products and providers (CWiC, 2016). The tool features three capability
categories for consideration: functional, delivery platform, and procurement (See
Tables 4-6). Each capability has a series of corresponding questions which help
decision-makers in gauging whether the product or provider under consideration
meets their needs and expectations. For example, in assessing a courseware’s
Adaptability capabilities, providers are asked “Does the courseware adapt the
presentation of content based on learner declared goals?” or “Does the courseware
adapt the complexity or presentation of content based on a learner’s affective
state?” (CWiC, 2016). (For a detailed and complete breakdown of capabilities
and attributes, please see the CWiC Framework, 2016).
Table 4: Key capabilities in the CWiC Framework
Capability
Focus
Functional

Instructional Design, Software
Interaction Design, & User Experience

Delivery Platform

Course Management
Technical Considerations & Product
Procurement
Selection
Adopted from CWiC Framework (2016)
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Table 5: Functional capabilities in the CWiC Framework
Functional
Capabilities

Description

Adaptivity

The adjustment of presentations of content in relation to
knowledge of learners

Collaboration

Collaboration is a requirement or opportunity for learners
to engage with other people in the context of learning:
peers, mentors, or educators

Customization
Configuration

The ability for educators or course designers to alter
learning or assessment content

Depth of
Interaction

The presence of variety and higher-order learning skills in
instruction

Feedback

The deployment of reports, notifications, or visualization
to learners or educators

Learner
Autonomy

The ability for learners to impact or augment instruction
based on their choices

Measurement
& Structure

The presence of academic structures and the capacity to
assess learning in relation to them

Scaffolding
Usability

Support structures to help learners achieve and grow
beyond their current proficiency
Features of software and user-centered design that support
sustained engagement
Adopted from CWiC Framework (2016)

Table 6: Procurement & Delivery Capabilities in the CWiC Framework
Procurement
Capabilities
Accessibility

Delivery
Capabilities
Content
Management

Browser/OS
Compatibility

Course
Administration

Interoperability

Reporting

Privacy & Security
Scalability
Adopted from CWiC Framework (2016)
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THE PROCESS
BUILDING A COMMUNITY & KNOWLEDGE-BASE
One of the key barriers to adopting digital courseware is faculty resistance and
reluctance (Johnson, 2012; Lederman 2017a, 2017b; Tyton Partners, 2014;
Zellweger Moser, 2007). However, much of this resistance is due to a lack of
time, training, and support (Johnson, 2012; Tyton Partners, 2014). Faculty need
time to learn about and explore emerging educational technologies. They also
need educational support to thoroughly examine new digital solutions (Johnson,
2012; Zellweger Moser, 2007). During the Fall 2016 Term, CETL hosted an
Adaptive Learning Workshop Series which served to educate course coordinators
and supporting staff. In doing so, we sought to foster faculty buy-in and
commitment to comprehensively evaluating adaptive courseware in the pilot stage
of the grant.
Workshops were designed to: (1) develop a basic understanding of
adaptive learning courseware and its potential to improve undergraduate
education; (2) establish and cultivate a community of scholarship around the
exploration of adaptive learning; (3) offer advice from learning technologists
about how to best approach the evaluation of adaptive courseware; (4) connect
faculty with institutional experts who could advise our team on the design and
implementation of an effective courseware pilot; and (5) offer a community-based
dialogue about adaptive learning technologies to all interested GSU faculty and
staff. These developmental opportunities provided a baseline education and
served to prepare the course coordinators for the upcoming tasks of the grant:
courseware selection and effectively implementing and evaluating adaptive
courseware in their respective departments. Lastly, all workshops were open to
the broader Georgia State community so that anyone interested in adaptive
learning could participate and benefit from the series.
MODIFYING THE CWIC FRAMEWORK—A COMMUNITY ENDEAVOR
In addition to building a community of scholarship around adaptive learning, the
majority of Fall 2016 revolved around the development of a high-quality
evaluation tool. Such a tool was necessary to guide our community in
systematically reviewing and making sense of the diverse range of products under
consideration. Rather than starting from scratch, we chose to modify and build
upon an existing evaluation tool: the Product Taxonomy feature from the
Courseware in Context Framework. Although the CWiC Product Taxonomy is
comprehensive as is, we saw it as a starting point. We chose to work with our
faculty and technical staff to modify the tool—allowing us to ensure that the
unique needs of individual faculty and our institution were represented in the
questionnaire. Furthermore, expanding the Product Taxonomy assisted our
community in obtaining pertinent, descriptive information that significantly
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informed our decision-making process. While others could replicate this
procedure—creating modifications that are specific to their individual and
institutional needs—some may choose to use the evaluation tool in its current
form. Either way, users can acquire a breadth of information to assist them in
navigating the adaptive courseware market.
Through the CWiC website (http://coursewareincontext.org), we were able
to obtain a Microsoft Excel version of the full Product Taxonomy—all
capabilities and their underlying attributes included. We uploaded the file to the
university file-sharing service (OneDrive) and directed all course coordinators
and CETL support staff to review, edit, and add content. We advised the faculty
course coordinators to primarily focus on the functional capabilities, while CETL
technical staff targeted the delivery platform and procurement portions of the tool.
Upon the completion of this task, the Adaptive Learning Program Manager
reviewed, verified, and finalized each section of the evaluation tool (Referred to
as the Provider Self-Assessment). In addition to the original capabilities and
underlying attributes found in the CWiC Product Taxonomy, new sections and
questions were included in the Provider Self-Assessment (See Appendix A).
These additional sections revolved around product features that related to: Course
Availability, Quality of Courseware & Content, Identifying the Underlying
Adaptive System, Cost & Pricing, Support Services, and Data Access. Because
the original Product Taxonomy only included ‘yes’ and ‘no’ responses to
individual questions, we also included qualitative responses on the majority of
functional capability questions. We wanted providers to explain how their product
or company met the standards of the measurement. If for instance, a provider
marked ‘yes’ on the question: “Can learners interact with peers during the
learning activities?” They were prompted to “Please describe how your product is
adaptive by this measure.” The Adaptive Learning Program Manager entered a
final version of the Provider Self-Assessment into Qualtrics and in early
December 2016, she forwarded a Request for Information to all 21 providers.
They were asked to complete and submit their responses within one month’s time.
EVALUATING COURSEWARE PROVIDER SUBMISSIONS
Our Request for Information resulted in 16 complete submissions from 15 preapproved providers. Upon receipt, the Adaptive Learning Program Manager
converted the data into a format that enabled an easy, side-by-side comparison of
provider responses on product capabilities. Microsoft Excel was used to host the
information so that course coordinators could click through each capability
category and compare providers’ ‘yes’ and ‘no’ responses. In addition, PDFs were
generated from the individual vendor submissions in Qualtrics. This allowed
faculty to review the qualitative responses to questions where vendors explained
how their product or company met that measurement. Faculty were asked to
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review the information, connect with their departmental colleagues, and select
their top choices for further consideration. The Adaptive Learning Program
Manager compared faculty choices and identified the seven top-rated candidates,
who would be invited to present to and meet with the adaptive grant community at
Georgia State.
COURSEWARE FAIR—DEMONSTRATIONS AND ONE-ON-ONE MEETINGS
The seven providers who were ranked the highest by the faculty course
coordinators were invited to participate in a Courseware Fair at Georgia State
University in February 2017. The Courseware Fair was a two-day event. Day 1
consisted of back-to-back product demonstrations. While the purpose of the day
was to give course coordinators and support staff a clearer understanding of the
products and their features, the event was open to all Georgia State community
members. Each provider was given a general guide (See Appendix B) to assist
them in structuring their presentations. This ensured that our community was
presented with structured product overviews that could easily be compared across
vendors.
On Day 2 we scheduled one-on-one meetings between the course
coordinators and vendors. The meetings were faculty-initiated so that course
coordinators could speak with only those providers that they were interested in
meeting. We used SignUpGenius to orchestrate these meetings, which were
hosted on-site at CETL. The one-on-one meetings allowed course coordinators to
highlight their unique departmental needs and expectations—as those details
could not be covered in Day 1 demonstrations.
Sandbox Exploration
Upon determining which seven providers would be invited to campus for our
Courseware Fair, each provider was asked to supply faculty and key CETL staff
with sandbox accounts. Providers were asked to supply these accounts prior to
their campus visit so that our team would have the opportunity to explore and
experiment with the technology. We requested that when possible, faculty receive
sandbox accounts in the specific courses that they would be piloting in 20172018. Having these accounts available ahead of the Courseware Fair helped
faculty and support staff to familiarize themselves with the technology and ask
pointed questions about each product. After the Courseware Fair, CETL arranged
a Sandbox Field Day wherein all course coordinators could meet face-to-face,
along with CETL staff, to explore courseware of interest and engage in
collaborative dialogue with their peers. We suggest also inviting available faculty
experts from the campus community, as they may offer insights to the learning
science behind adaptive technologies as well as strategies for evaluation.
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Finalizing Courseware Selections
After the provider Courseware Fair and additional sandbox review, course
coordinators were asked to further evaluate vendors and communicate with
colleagues in their home departments prior to finalizing their courseware
selections. All courseware selections were submitted within one month of the
Courseware Fair. From start to finish—educating our community, designing an
evaluation tool, and evaluating and selecting courseware—the process took
between six and seven months’ time. We chose to take our time and to be
systematic in this stage so as to ensure that faculty and staff had a strong
understanding of adaptive learning and the current market of adaptive products.
Providing faculty with the necessary time and support to explore and understand
educational technologies is key to alleviating anxiety and promoting adoption of
digital solutions (Johnson, 2012; Zellweger Moser, 2007). However, individuals
or institutional leaders who are interested in experimenting with adaptive learning
need not adhere to this same schedule. The process is flexible and can be
accelerated or extended to meet the unique needs of the individual or institution.
THE TAKEAWAY—LESSONS LEARNED
Participating in an extensive educational and evaluative process such as this had
many benefits to our community. By immersing ourselves in the evaluation of 21
vendors, we significantly increased the community’s level of knowledge with
respect to adaptive learning solutions. Additionally, this immersion and
evaluation helped to provide a more realistic understanding of the current
adaptive market. For instance: What features are available? How do vendors
differ from one another? What’s missing and what’s on the way in terms of
product capabilities? How can faculty and vendors work together to create new,
high-quality courseware?
Another benefit is that conducting a side-by-side comparison of providers
in this way encouraged faculty openness in strongly considering a range of
products. Sometimes, faculty or administrators will select a particular product
because it is what they are familiar or comfortable with—it is what they know. By
systematically comparing products on a diverse range of capabilities and
measurements, we facilitated a level of flexibility and openness that might not
have otherwise existed. Seeing detailed product comparisons, along with
educating community members about the technology, assisted with reducing
anxiety and confusion around particular courseware. Finally, in conducting a deep
dive and analysis into the products at hand, we found that faculty expressed
confidence and commitment upon finalizing their courseware selections.
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Despite these benefits, this process is in no way “fool-proof.” Indeed,
upon a challenging launch in one of the Fall 2016 pilot courses, our faculty and
administration agreed to cancel the implementation of the courseware in those
sections. When reviewing data from evaluation tools such as the one outlined in
this article, it is important to keep in mind that the information was self-reported.
At this stage, there may be little to no testing of the product at one’s institution.
Although the implementation of adaptive courseware is becoming more
commonplace, the educational community still lacks a comprehensive source for
high-quality and accessible product reviews. We suggest connecting with
individuals and institutions that have experience working with providers and
products of interest. In sharing our stories—positive, negative, and those inbetween—we will continue to learn from one another and assist with shaping the
quality of courseware being offered.
CONCLUSION
In providing this overview, we hope to offer a flexible model that others might
learn from and adapt as needed. As our team dove into the adaptive market,
searching for quality solutions, we learned much about what the market has to
offer. We also gained a stronger understanding of the technology itself. In doing
so, we created a collaborative environment wherein faculty became more
confident and committed to their selected courseware—encouraging buy-in
among faculty and other institutional stakeholders. Participating in a crossdisciplinary and cross-institutional grant such as the APLU adaptive grant
highlights the benefit of sharing stories. Our story is but one example of how a
teaching and learning community went about evaluating and selecting adaptive
courseware. The environment, structure, and needs of each institution (or
individual) are as diverse as the adaptive market itself. Therefore, we suggest
learning from the experiences of others and developing an approach that reflects
one’s unique needs. As new stories emerge, the broader educational community
will gain nuanced insight into the adaptive market and the implementation of this
promising technology.
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APPENDIX A: KEY ADDITIONS TO CWIC FRAMEWORK FOR PROVIDER SELFASSESSMENT
COURSE AVAILABILITY
• Of the following courses, for which do you have courseware? Please
indicate all that apply: American Government, Global Issues,
Macroeconomics, Microeconomics, Introduction to Psychology.
• For those courses for which you have available courseware, is the
courseware available now? If not, when would be the estimated time of
delivery?
• If you do not have available courseware for one (or more) of the courses
listed above, what is the typical timeframe for development and delivery
of a new courseware?
• Do you have the resources (staff, time) to take on developmental projects
at this time? If yes, please explain how you are equipped to take on
developmental projects.
• If you have a courseware in (American Government/Global
Issues/Macroeconomics/Microeconomics/Introduction to Psychology),
please identify the content source (textbook, open educational resources,
etc.) for your courseware.
ADAPTIVE SYSTEMS
• In the EDUCAUSE Review article, “Adaptive Learning Systems:
Surviving the Storm,” Lou Pugliese outlines four different types of
adaptive systems. Please identify which adaptive system you think best
matches your model: Machine-Learning-Based, Advanced Algorithm,
Rules-Based, or Decision Tree.
QUALITY OF COURSEWARE
• What are the academic credentials of the authors and content creators used
in your courseware?
• What are the academic credentials of the designers of the adaptive
learning software?
• Many publisher’s supplemental materials (such as test banks) are so poor
that they are not usable. Why is your adaptive piece going to be better?
• Have the authors and designers actually used the software in courses
themselves? If so, please explain:
• Please describe your quality assurance process:
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COST
• Is there a refund policy if the student drops the course?
• If a student drops the course and then decides to retake the course will the
courseware be good for multiple semesters?
• If a student fails and retakes the course, will they be able to use the
courseware again (with a one-time purchase)?
• Do you have a lifetime access option?
• Is there a print option available?
PRICING
• Each vendor was asked to describe their pricing structure.
SUPPORT SERVICES
• Is helpdesk support available for instructors? If yes, please describe the
type of helpdesk and technical support available to instructors.
• Is helpdesk support available for students? If yes, please describe the type
of helpdesk and technical support available to students.
• Is helpdesk support available for technical staff? If yes, please describe the
type of helpdesk and technical support available to university technical
staff.
DATA ACCESS & OWNERSHIP
• Where does the data generated by student users reside? Where is it stored
and who owns it?
• Can institutions access student data, assessment, and other activity data for
all courses/sections belonging to their institution in order to perform an
analysis of student performance? If yes, please explain the process by
which GSU may access the data.
• What experience do you have working on a university-led project
involving the implementation of educational technologies?
• If you have not worked on such a project, please explain how you are
equipped (staff, resources, etc.) to work on such a project.
QUALITATIVE RESPONSES
• For each yes response provided by a provider, they were asked to explain
or give an example of how their product or company meets that measure.
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APPENDIX B: PROVIDER DEMONSTRATION GUIDE
Please use this outline to assist you with the structure of your formal presentation
to Georgia State faculty and staff. (Note: Presentations may be recorded).

INTRODUCTION (5 MINUTES)
• Presenter introductions
• Courseware availability:
o Which courses currently available?
o If not currently available, how quickly could it be developed &
launched?
• What makes your courseware adaptive?
o Description of Adaptive Model (Machine-Learning Based,
Advanced Algorithm, Rules-Based, or Decision Tree)
o USE EDUCAUSE article to frame the description: Pugliese, Lou.
2016. “Adaptive Learning Systems: Surviving the Storm.”
EDUCAUSE.
INSTRUCTOR/AUTHOR EXPERIENCE—A DAY IN THE LIFE (15 MINUTES)
• Demonstrate how an instructor will configure courseware
• Demonstrate how an instructor can edit content
STUDENT EXPERIENCE—A DAY IN THE LIFE (10 MINUTES)
• Demonstrate how a student will complete coursework
• Demonstrate how a student can use data/dashboards to track progress
through the course
INSTRUCTOR EXPERIENCE (15 MINUTES)
• How does an instructor use data and dashboards to track students’
progress?
• What type of interventions can the instructor make?
• How can the instructor use data/dashboards to evaluate the effectiveness
of the courseware and/or course design?
Q&A (5 MINUTES)
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ACHIEVING A SCALED IMPLEMENTATION OF
ADAPTIVE LEARNING THROUGH FACULTY
ENGAGEMENT: A CASE STUDY
Constance Johnson Colorado Technical University
Emma Zone Faculty Guild

ABSTRACT
This paper presents a case study describing the implementation of adaptive
learning at Colorado Technical University (CTU) with a focus on faculty
adoption. A number of barriers to the adoption of technology will be discussed
and more importantly, how CTU overcame these barriers. A description of the
key elements of faculty support including training will be outlined as well as the
information about the adoption of faculty using data to inform teaching strategies.
The authors argue that if given the choice, faculty at CTU would prefer adaptive
learning technology in their courses and welcome the use of technology and data
to enhance the classroom experience.

KEYWORDS
Adaptive learning, faculty development, courseware selection, effective practices,
analytics
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ADAPTIVE LEARNING THROUGH FACULTY
ENGAGEMENT: A CASE STUDY
Constance Johnson Colorado Technical University
Emma Zone Faculty Guild

INTRODUCTION
During the last decade, there has been an increased interest in the engagement of
faculty with online learning and use of digital tools, including, but not exclusive
to, adaptive learning, simulations, and video chats. Digitals tools and courseware
are being utilized in online courses as well as blended and flipped classrooms, and
faculty are being asked to employ in new pedagogies incorporating digital tools
into their classroom experience. Faculty are faced with the challenge of
determining the level of knowledge of each student in the class and how best to
support each student. When a cohort of students with a wide-range of base
knowledge about a topic begin a course, faculty are seeking ways to personalize
the experience while increasing student success (Tyton Partners, 2017).
Adaptive learning has been utilized to provide a student with a
personalized learning experience, while, at the same time, providing the faculty
member with insight into a student’s learning process. While research about the
efficacy of adaptive learning is in early stages, the interest and study of adaptive
learning and digital tools in the classroom is growing. Also expanding is interest
in the effective methods to engage faculty to use adaptive technology in the
classroom.
Adaptive learning and digital tools provide an alternative education
structure (Dziuban, Moskal, Cassisi & Fawcett, 2016) that offer students and
faculty the opportunity to interact and engage in teaching and learning outside of
a traditional classroom. From a faculty view, there is additional insight about a
student’s level of knowledge in a topic as well as the content areas that students in
a class may be struggling with mastering. Nakic, Granic & Glavinic (2015) argue
that adaptive learning can facilitate improvements in student retention, student
satisfaction, and the achievement of student outcomes. Dziuban, Moskal, Johnson
& Evans (2016) outlined student satisfaction with adaptive learning technology
with two different student populations, traditional 18 to 22-year-old students and
adult students with an average age between 30 and 39. In this study, survey data
indicated that student satisfaction with technology was markedly similar despite
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the different demographic characteristics of both student populations. Adaptive
learning provides both the student and the faculty member to shift time to areas of
learning that may not be explored in a traditional classroom setting (Dziuban,
Moskal & Hartman, 2016).
Research indicates that faculty are reluctant to engage in online teaching
due to concerns with change, technology, student outcomes, and workload (Betts
& Heaston, 2014). Tyton Partners identified specific barriers to adoption of
platforms that promised to personalize the student experience including additional
time required for faculty, efficacy of digital courseware in improving student
outcomes, and reduced control over course content and student experience (Tyton
Partners, 2015).
Wingo, Ivankova & Moss (2017) advocate for training and support as well
as affirming the importance of the faculty who is using digital tools as essential
ingredients for success adoption of digital tools. Kennedy (2015) studied faculty
perception of online professional development and determined that perceptions
were positive if development activities were supported by release time and if
faculty believed that the training was of value. Likewise, Buchanan, Sainter &
Saunders (2013) stressed the importance of an institution’s structural support for
faculty adoption of technology.
Lowenthal, Wray, Bates, Switzer & Stevens (2012) outlined a number of
tools that were preferred by faculty for training, including videos, noting that it
was important for developers of training to assess the methods that are effective
with faculty, considering both full-time and adjunct. The literature indicates that
the types of professional development and training provided, as well as the
community surrounding the training and instructional support as key elements that
should be considered when working with faculty to adopt online learning and
digital tools in a classroom environment.
BACKGROUND
Colorado Technical University’s (CTU) mission is to provide industry-relevant
higher education to a diverse student population through innovative technology
and experienced faculty, enabling the pursuit of personal and professional goals.
Programs are offered in career-focused disciplines including engineering,
computer science, healthcare management, business and management, criminal
justice, information technology and nursing. In addition, concentrations are
offered within selected programs to provide students with options for
specialization.
CTU serves a diverse population and the average age for online students is
36, with female students accounting for 60 percent of the population. CTU is an
open enrollment institution, and students enter CTU with varying levels of
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academic and professional experience in addition to transfer credit. Open
enrollment institutions who focus on adult learners face a set of challenges around
learning readiness. Adult students may be first generation students, students who
have some transfer credit from years ago, students who have failed at other
institutions and military students. Using adaptive learning allows for adult
students to review prerequisite skills as they work through content, while still
working within credit bearing courses.
CTU, therefore, sought to better meet the needs of their student population
through a personalized courseware solution while addressing the known faculty
barriers to this type of courseware adoption. The drivers for CTU’s commitment
to wide-scale adoption of adaptive learning were student outcomes, student
feedback, and faculty feedback. Given the needs of its non-traditional, open
enrollment student population, CTU began piloting adaptive learning in 2012.
Hall (2013) argues that “the single most important step in developing a viable
technology implementation strategy is to link the role of learning technologies
with the mission and vision statements of the institution. CTU’s mission aligned
with adaptive learning which was chosen specifically because its feature sets,
including learner autonomy, appeals to the adult learner.
PILOT
Pilots began with implementing adaptive learning in three general education
courses, including two Math courses and one English course. Approximately 100
students were involved with the initial pilots in these three first-year courses,
traditionally seen as courses that are barriers to student success.
CTU’s implementation team understood the barriers to adoption,
specifically those that related to faculty. CTU’s approximately 800 faculty
consists of 68 full-time faculty; however, the majority of the faculty population
are adjunct faculty. The adjunct faculty consist of a large number of working
professionals, consistent with the mission of CTU to provide industry relevant
information to the classroom.
Choosing an adaptive learning platform that allowed CTU faculty to be
involved in the course design process was one key element in infusing faculty into
the implementation process. For that reason, CTU chose the Realizeit adaptive
learning platform. The platform offered a large amount of control on content
creation and course development, thus allowing robust faculty input in the course
design process. It was critical to CTU’s strategy that faculty be involved in the
creation of the learning maps and the content within the system, and Realizeit’s
system supported that vision. In addition, CTU branded the platform as
intellipath, adding to the consistent, unified approach to the implementation.
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While a seemingly minor detail, the branding helped faculty and other CTU staff
see the launch of intellipath as a unique differentiator for CTU.
Early in CTU’s adaptive learning adoption process, it became evident that
a one-time training demonstrating the technology was not sufficient for faculty to
use the technology effectively or to feel comfortable using the technology in the
classroom. Faculty were required to successfully complete an asynchronous
training module before teaching using adaptive technology. Survey results and
faculty feedback indicated that faculty thought the training was effective and
sufficient. However, continued faculty feedback indicated that subsequent
support was critical to the continued use of the technology. Interestingly, faculty
expressed preferences for a variety of follow up support protocols; for example,
some preferred Frequently Asked Questions (FAQs), while other preferences
included group phone call meetings with other faculty as well as individual
training sessions.
The end result of this faculty feedback throughout the first year of scaling
the use of adaptive technology was a commitment of CTU academics to support
faculty throughout the stages of technology adoption, which required continued
engagement with faculty to understand the issues encountered during different
times throughout a course. Central to this work were two core beliefs:
1. Faculty are better equipped to define the training protocols needed to
effectively use technology in the classroom.
2. Technology adoption by students in a course is greatly influenced by the
faculty experience of the technology.
EXPANSION
From the early stages of the implementation of adaptive learning at CTU, there
has been a focus on keeping faculty central to the development, launch,
measurement, and revision of the courses. Known barriers to adoption include
faculty control of course content, therefore, CTU intentionally integrating the
faculty perspective in various facets of the implementation strategy. This
ultimately allowed CTU to expand beyond General Education courses to include
varying disciplines and degree levels. For example, faculty, working through
college committees, determined the expansion of courses utilizing adaptive
learning technology and faculty integrated adaptive learning technology into a
course as was deemed appropriate for the content in the course. From 2013 to
2017, courses were added in each college incrementally using pilot protocols prior
to launching in all sections of a course. During this process, CTU’s commitment
to faculty focus groups, surveys to evaluate courses and to evaluate training
provided became the norm and not the exception. Currently, there are
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approximately 500 CTU faculty who are utilizing adaptive technology in the
classroom.
Figure 1. CTU yearly expansion of adaptive learning 2012-2016

2012

3 Courses

431
New
Students

2013

Added 17
Courses

20
Courses

16,369 New
Students

2014

Added 23
Courses

43
Courses

19,973 New
Students

2015

Added 57
Courses

100
Courses

19,513 New
Students

2016

Added 33
Courses

133
Courses

18,452 New
Students

Total

133
Courses

74,738
Unique Students

*Online Student Head counts represent new, unique students and are calculated annually
*Course Count is calculated based on the # of courses offered cumulatively

FACULTY INVOLVEMENT
Faculty are responsible for the development of course content, and at CTU, the
process can include individual faculty creating a course or a group of faculty
working on a course collaboratively. The development of learning maps for
adaptive courses can be time consuming and initially, the hours that faculty
needed to commit to development were time prohibitive. At CTU, faculty are
provided the ability to work with an instructional designer; this allows faculty to
focus solely upon course content as a subject matter expert.
The process for faculty to develop an adaptive learning map includes the
initial generation of questions needed to achieve defined course outcomes. The
dissection of course content to create an adaptive learning map can be a daunting
task for faculty and, as a result, CTU created a number of templates to guide
faculty through this process. The process of developing a course has changed over
time, now incorporating templates and explicit instructions that were created as a
direct result of faculty feedback about the time commitment of developing a
course. Templates serve to provide an efficient process for faculty who work with
an instructional designer to create the online and adaptive content. Statements,
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taken from recent faculty survey, about the course design process include
continued feedback about course content:
•

•
•

I like the submission nodes but I think they could be better designed to
reflect where our students are academically. For example, when revising
sentences for conciseness, I think it would be helpful if the sentences
sounded more like what our students write and encounter on the
discussion boards in the course.
I would like the submission nodes to have a text field so that separate
upload is not required, thereby removing a technological barrier for the
students.
Integrate course discussions beyond the initial introduction to get the
students interacting with each other and with me at a deeper level.

The system is structured for optimal learning and verification of mastery,
so while students have control over aspects of their experience, they must
demonstrate competency with prerequisite concepts prior to certain material being
available to them. Within the adaptive system, students have the ability to choose
an alternative path through the content, to attempt new content, or alternatively
review and practices previous concepts. Likewise, faculty can identify learning
objectives for students, and the analytics data provided by the system can improve
the faculty member’s interaction and intervention with students. The faculty view
of the system shows the real-time view of student progress and mastery. At a
glance, faculty can determine the concepts with which the whole class is
struggling or excelling, allowing for intervention. Similarly, this data is available
at the student level, and faculty can engage with the adaptive system to assign
practice material to students who need to focus in particular areas. Figures 2 and
3 display faculty views of students’ progress and a course level learning map.
Figure 2. Faculty View of Objective Mastery and Progress
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Figure 3. Faculty View of Course Level Learning Map

Integrating the faculty perspective throughout the implementation of
adaptive learning has been paramount in building a culture of inclusivity at CTU.
This included adhering to a disciplined model, including quarterly review by each
college, that included both faculty and student feedback after the completion of
each course that used the technology.
Barriers to faculty adoption of technology have been defined as time spent
in courses using technology, efficacy of technology in meeting student outcomes
and lack of alignment with curriculum design principles (Tyton Partners,
2017).Important to the scaled expansion of adaptive learning at CTU, however, is
that the attention to the faculty experience has not wavered. There is also a
defined process for faculty to submit feedback on content or other concerns. This
process allows for immediate curriculum intervention by the Program Directors,
and, depending on the severity, issues can be addressed swiftly. It is important for
faculty to have an escalation process where questions and concerns can be
addressed in real-time by CTU leadership.
FACULTY SUPPORT AND TRAINING
CTU’s faculty training and ongoing support takes into consideration Davis’(1989)
Technology Acceptance Model (TAM). Davis argues that two key factors that
relate to the level of technology acceptance include perceived usefulness and
perceived ease of use. As noted previously, faculty complete faculty surveys to
provide feedback after each course and included in this survey is a Net Promoter
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Score question: “How satisfied overall are you with your experience using the
adaptive learning component?”. Recent survey results indicate a very high level
of satisfaction with the adaptive learning experience evidenced by an NPS score
of 79 (where a NPS percentage of 50 or better is considered very strong).
As CTU launched training in 2012 to support the adaptive learning
implementation, attention was paid to defining the benefit for faculty, whereby
both the usefulness of the technology and the ease of use was central. Specialized
training was created which included an asynchronous module and accompanying
assessment. This training highlighted the intuitive nature of the adaptive learning
platform (ease of use) while also demonstrating the data available via the system,
thus allowing real-time intervention from faculty throughout the course
(usefulness). No longer did a faculty member have to wait until the first
assignment was turned in to begin formatively assessing student progress and
performance. An academic operations team managed a process of tracking
completion of the training, confirming all faculty who were assigned to teach a
course that included the adaptive technology were trained prior to starting class.
Table 1. CTU Faculty Trained on intellipath

2012
2013
2014
2015
2016
Total

2012-2016

# of Faculty Trained
132
418
212
246
83
1091

In addition to the asynchronous specialized training, the faculty training
team also hosted regular office hours using a video conferencing and
screensharing platform, where faculty could login, ask questions in a synchronous
environment, and work with a faculty trainer who provided demos or
walkthroughs of features. Surveys were used to collect feedback on the
effectiveness of the training, and, as the implementation grew, so did the
collection of resources available to faculty. Besides the initial specialized training
and office hours, faculty had specific requests on need-it-now resources to
highlight functionality, terminology, and how-to guides. Those items were created
and refined as the comfort level with the technology grew.

87

As the use of adaptive learning has expanded, CTU has continued to
revise the faculty training and resources. In 2016, after gathering feedback from
full-time faculty, an adaptive learning taskforce was created to inform next steps
with training.
What became noticeable was the desire for next level training. No longer
satisfied with training that focused on the user experience and system
functionality, faculty who had adopted the practice of teaching using the adaptive
system wanted a new level of training that focused on improving their teaching.
These faculty were reporting high levels of self-efficacy with the technology, and,
thus, desired training that allowed for exploration of more complex concepts,
including how to optimize the use of the technology in their teaching practice.
Kleisch, Sloan, & Melvin (2017) noted that a focus on not only the functionality
of the technology, but also the instruction is a desired part of any faculty
development model for adaptive learning.
Because CTU’s faculty model relies not only on full time faculty but also
adjuncts, CTU had to be nimble and consider the disparate needs of both the new
and experienced user. In this way, the training model is not transactional, and the
training strategy is not linear.
USE OF FACULTY DATA AND FEEDBACK
Data-driven decision making, while critical to accreditation, state regulations, and
budget considerations, has not been the primary focus for faculty. At CTU, review
of data for courses is a part of faculty expectations, as well as a prerequisite for
any faculty who request changes to course content. Admittedly, this data-centric
cultural change took time and intentional discussion, in addition to training and
support for reviewing data.
The adaptive learning platform provides a view of learning maps, class
progress related to specific content in the course, and individual student progress.
Students are provided data about their progress in a course with a number of
dashboards to which the faculty have access, as well as additional data about the
progress of the entire class. Figure 4 displays an overview page that CTU students
are provided when logging into intellipath.
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Figure 4: Student View of Objective Overview Page

Because faculty feedback about all elements of designing and teaching an
adaptive learning course are evaluated, faculty survey comments, from a survey
administered in 2017, about the adaptive platform are noted below. As with any
teaching tool and methodology, faculty provide a wide range of comments and
perspectives, and it is important to note that all feedback is considered and
reviewed. While the majority of faculty comments about adaptive technology in
the classroom are positive, a number of comments indicate areas for consideration
for improvements. CTU’s process includes the incorporation of these comments
into a regular course review process, and if a faculty member requests direct
follow-up, this will occur as well.
•
•

•

The intellipath learning system is superb. The students love it because it
gives them hands on experience.
Some MATH106 online students believe that Intellipath does not provide
adequate examples and detailed tutorials to solve the required problems. I
suggest to provide similar example for each problem solving question with
detailed tutorial in order to help online students learn how to solve the
related problems correctly and to avoid students' confusion.
I think that the Intellipath really helped the students to understand the
concepts that they were practicing in their assignments
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DISCUSSION
Student outcome improvement with CTU’s adaptive courses has been measured
by improved course retention, final grades, and student persistence to the next
course. Admittedly, there has not been success in all courses; however, the
majority of courses have demonstrated improvement in one of the variables
previously noted.
The process of CTU’s wide-scale adoption was, in many respects, driven
by the students and faculty using the technology. Initially, a number of faculty
were champions of the technology and assisted with the creation of faculty
development and training tools. Also, at the onset, CTU surveyed students and
conducted focus groups to ensure that usability was ideal from a student
perspective. Student advising also played a key role in the adoption of adaptive
learning technology in several ways: providing feedback from students that was
not captured in surveys or focus groups and participating in usability groups as
adaptive learning was implemented.
Additionally, academic leaders and faculty review dashboard data from
courses on a regular basis. Review of course data includes course completion,
persistence into the next course as well as failure and withdrawal rates from
courses. If additional analysis of a course is warranted, review of the adaptive
learning map or specific nodes within the course are completed as well. As a
result, adaptive learning has resulted in the improvement of student outcomes and
student engagement in a number of CTU courses. Data also indicate that students’
engagement in adaptive learning technology during orientation can lead to
increased participation and engagement in courses during the first session.
Common feedback from faculty when implementing technology in the
classroom is the concern that faculty are being replaced by technology, but the
faculty culture at CTU embraces the use adaptive learning technology. Important
to this cultural norm has been the emphasis of the role of the faculty, which
shifted from seeing the technology as a threat to understanding the benefit—a
focus on engaging with students using the adaptive learning technology. Over
time, faculty have seen how CTU students have embraced the use of the adaptive
technology, and the faculty perceptions of their role to shepherd this technology
has been paramount in the success of the adoption. It has been equally important
that faculty are active participants in the development and revision of course
content, which establishes a critical sense of ownership. Courses are developed
both by teams of faculty as well as individual faculty, and, once a course is
launched, all faculty teaching the course have the opportunity to suggest course
content revisions. Allowing for faculty engagement in both instructional and
curricular activities surrounding the implementation of the adaptive technology
establishes a balance between a bottom-up and top-down approach, which is
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paramount to faculty embracing technology. Additionally, a focus on instructional
approaches as well as control over course content help engage the majority of
users by encouraging opportunities for success to occur. Hall (2013) notes that
“the ongoing reporting of success stories will further enhance the opportunities to
engage and energize the majority.”
Students have indicated satisfaction with adaptive courses as well as the
desire to take another adaptive course (Dziuban, Moskal, Johnson & Evans,
2016). Faculty have also indicated satisfaction with the adaptive learning
technology, including a preference to teach with adaptive technology versus
without adaptive technology. Finally, because CTU’s population is primarily
adults with varying education and experience, adaptive learning technology
provides insight into the mastery of course content for both faculty and students.
CTU’s success with scale has resulted from what Buchanan, Sainter, &
Saunders (2013) discuss regarding the need for more than just training—a
commitment to optimizing institutional structures and infrastructure is critical. At
CTU, that commitment has come in the form of leadership support from the
executive team, investment in full-time faculty to manage faculty, defined
processes and meetings that focus the efficacy of the use of adaptive learning in
courses, and an institution-wide acknowledgment on the benefits of adaptive
learning for CTU students. CTU’s philosophy supporting the wide-scaled
adoption is depicted in Figure 5
.
Figure 5. CTU’s Adaptive Learning Adoption Model
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CONCLUSION
The purpose of sharing CTU’s case study of the implementation of adaptive
technology is to address how known barriers to adoption were overcome.
Significant barriers were overcome during CTU’s project resulting in faculty
embracing adaptive courseware. Further, this implementation resulted in using
adaptive technology at scale, a significant accomplishment.
CTU has two core beliefs from this work: 1) Faculty are better equipped to
define the training protocols needed to effectively use technology in the
classroom, and, 2) Technology adoption by students in a course is greatly
influenced by the faculty experience of the technology.
As the literature indicates, engaging training content, continued support at
various stages of the adoption cycle, and openness to both positive and negative
feedback to improve the faculty experience are integral. The usability of
Intellipath, from both a student and faculty perspective, has also added to the
wide-scaled adoption.
Recent (2018) faculty survey comments reflect the feedback that is
received after each course has been completed. It is noteworthy that while a
majority of comments are positive, constructive feedback from faculty are also
included in the comments.
•

•
•

The students loved the Intellipath and I gave them study guide info on
each Intellipath to assist them. Those who read the information and
followed it, did awesome. You can tell which students actually read the
announcements or listen to the chat archives because they were the most
successful in Intellipath.
Great way to teach the basics and allow the students to go at their own
pace. Excellent
The Submission Nodes don't seem to be doing too well – there is a rapid
drop off after the first assignment. It would be good if we could come up
with some strategy to improve submission rates

Return on investment for CTU has included improved outcomes in a large number
of classes as well as the enculturation of data as a driver for decisions about
courses. While initially resistant to data in some instances, faculty now embrace
data as a tool to improve student experience with course content. Central to the
commitment of CTU to adaptive technology was to support faculty in teaching
and facilitating to an open enrollment, adult student population. While this has
taken time and resources of the university, the benefit for students, particularly
those struggling with course content or those requiring more advanced content,
has been well worth the time and effort. Finding a balance between engaging the
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student and faculty perspective with institutional support and resources has
resulted in a scaled implementation that continues to grow in a sustainable,
measurable way, ultimately resulting in a technology adoption that meets the need
of the university’s student population.
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